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Each shell, each crawling insect holds a rank 
Important in the plan of Him who framed 
This scale of beings; holds a rank, which lost, 
Would break the chain, and leave behind a gap 
Which Nature’s self would rue. 

—STILLINGFLEET. 


PREFACE. 





Tae admirable “ Manual of the Mollusca,” of the late S. P. 
Woodward, forms the basis of the present work; and in incor- 
porating with it the numerous important acquisitions made by 
conchological science during the past twenty years, care has been 
taken to preserve its conservative spirit, as far as practicable. 

The “Genera of Recent Mollusca,” published by Messrs. 
Henry and Arthur Adams, in 1853-1858, introduced a large 
number of new generic and subgeneric groups, which experience 
bas proved to be founded on unimportant or mutable characters. 
This work also, under the plea of priority of date of publication, 
substituted the vaguely-defined groups of obscure earlier writers 
for the more accurately described genera of Lamarck and his 
successors. The “Genera” certainly inaugurated the modern 
progressive era of systematic conchology; but, unfortunately, 
its vicious antiquarianism and free multiplication of genera 
revealed tempting opportunities to those desirous of obtaining 
the cheap distinction of naming new groups, or of overthrowing 
the names of old ones; so that for awhile the aim of many 
writers appeared to be scientific reputation, rather than the 
advance of knowledge. During the same period appeared 
Woodward’s ‘ Manual of the Mollusca ;” and, probably, to that 
work, more than to any other influence, is due the gradual 
reaction towards a more stable classification. : 

An immense amount of reliable information is contained in 
the single 18mo volume of 486 pages, forming the first edition 
of Woodward (1851-1956); atill, as the work was intended to 


(iti 


iv PREFACE. 


be more rudimentary in scope than that of the Messrs. Adams, 
many of the less important groups were insufficiently charac- 
terized or omitted. The Supplement published by Prof. Ralph 
Tate with the edition of 1870, included many additional genera, 
but scarcely represented the progress of the science to that date. 
Subsequent editions present no new features or additions. 

Practically, more than twenty years have thus elapsed since 
the publication of an English text-book upon conchology ; and 
for an almost similar period no treatise on the subject has 
appeared in any other country; yet these years have unques- 
tionably been the most active in research and discovery of any 
in the history of the science. Dr. Kobelt, in Germany, Dr. Paul 
Fischer, in Paris, and myself, appear to have nearly simulta- 
neously conceived the idea of supplying the want thus indicated. 

Of Dr. Kobelt’s work, now completed, it suffices to say that 
its elementary character makes it an introduction to, rather 
than a text-book of conchology. Dr. Fischer and myself have 
recognized the superiority of Woodward’s Manual over every 
similar work heretofore published; and we have not only adhered 
generally to its plan, but largely copied from its pages. 

Dr. Fischer’s ‘‘ Manuel de Conchyliologie,” is in every respect 
an excellent work, well planned and abounding in original obser- 
vations; and it promises, when completed, to become a worthy 
successot of “ Woodward.” Higher commendation could not be 
bestowed upon it. The first number of Dr. Fischer’s * Manuel” 
appeared before I had definitely arranged the scope of my own 
similar undertaking; and at first I thought of abandoning the 
latter, to issue in its stead a translation of Fischer, with notes. 
But I had contemplated a work which, conservative as to genera, 
should nevertheless include, in a subordinate rank, the names 
and diagnoses of the numerous less well-marked or critical 
groups of modern authors; that is, these groups were to be 
included in more comprehensive ones, yet not extinguished. 
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Besides this, it had occurred to me that no conchological text- 
book, except translations of elementary works, had been published 
in this country; and that a work in which especial prominence 
should be given to the description and illustration of American 
genera would be found very useful by our students, as well as 
by many conchologists in other countries who are interested 
in American mollusks. 

These designs I have decided to carry out in the present 
volumes. I have also aimed at more abundant illustration than 
is contained in the text-books referred to. The plates of this 
work will embrace nearly three thousand figures, mostly of good 
size, and sufficiently well-done to insure the recognition of the 
species. This feature has considerably increased the cost of the 
book, but will, I believe, fully recompense the purchaser for its 
necessarily increased price. Besides Woodward, I have availed 
myself fully of the large amount of valuable original material 
contained in the first parts of Dr. Fischer’s “ Manuel.” My 
own time has been so engrossed by the study of systematic 
conchology, that the structural portion of my book is peculiarly 
indebted to Dr. Fischer; who, although an accomplished syste- 
matist, has mainly and very successfully occupied himself with 
anatomical investigations. 

These general acknowledgments made, I have not deemed it 
necessary to designate by quotation-marks in the text all the 
paragraphs for which I am indebted to Messrs. Woodward and 
Fischer; but the authorities for numerous otherwise-derived 
statements and quotations are carefully recorded. The whole 
body of notes and references collated for my “ Manual of Con- 
chology,” now in course of publication, has been examined for 
material. The “Structural and Systematic Conchology ” may 
be considered an introduction and companion to that work. 
Constant and important aid in the preparation of the fossil 
genera has been rendered by my able colleague, Prof. Angelo 
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Heilprin, in charge of the invertebrate paleontological collection 
of the Academy of Natural Sciences of Philadelphia. 

Having made such large acknowledgments, it is proper to 
acknowledge further that I cannot, on this occasion, properly 
claim the title of author ; because there is very little herein con- 
tained originating with myself. The work is mainly a compilation ; 
yet the selection and arrangement of material have been guided 
by experience, and if it should fail to realize reasonable expec- 
tations the responsibility for such failure must rest with ; 


GEO. W. TRYON, Ja. 


Acapemy or Nat. ScrENcEs, 
Puiapa., December, 1882. 
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2 PRIMARY DIVISIONS OF THE ANIMAL KINGDOM. 


their connectives, forming the esophageal ring, whence proceed 
the principal cephalic nerves. Reproduction is oviparous usually, 
sometimes ovoviviparous. 

In the Brachiopoda, the Tunicata and the Bryozoa the nervous 
system is more simple. These animals have usually been con- 
sidered mollusks, but the two latter are now definitely excluded 
from the moltusca proper, whilst the former, despite structural 
and physiological affinities with the others, still receives the 
attention of Conchologists, mainly on account of its protecting 
bivalve shell. They together constitute a subdivision Mollus- 
coida. 

III. Articulata. Crabs, spiders and insects. The outer 
integument of the body is horny, composed of segments, bearing 
articulated locomotive members. The nervous system consists 
of pairs of ganglia arranged in the middle line of the body. 

IV. Vermes. The body of worms is composed of segments, 
sometimes bearing non-articulated appendages. The nervous 
system varies; in the worms proper it is as complicated and 
similarly arranged to that of the articulates; in other forms it 
is reduced to a simpler structure. The digestive canal also 
varies: it has two orifices in the worms proper, the anus is 
wanting in the Planarians, and in the Cestoides and Acantho- 
cephala there is no specialized alimentary tube. 

'V. Echinodermata. Star-fishes, sea-urchins, etc., sometimes 
called Radiata from their radiated structure. The animal is pro- 
tected by an external shell or covering, sometimes calcareous. 
The nervous system consists of several trunks, which unite to 
form a ring around the mouth. The digestive tube is distinct 
from the visceral cavity: there is also a closed circulatory 
system. 

VI. Celenterata. Coral animals, Actinise, Hydra, etc. In 
these the digestive apparatus is not specialized as in the Echino- 
derms but communicates or is confounded with the general 
cavity of the body. There is no closed circulatory system, and 
no nervous system has been detected except in some of the 
meduse, where it is quite rudimentary. 

VII. Spongifera or Porifera. The body-cavity is lined with 
vibratile cilia, which aid in expelling through its orifice the 
digestive products and eggs; this central cavity communicates 
through a system of afferent canals with the exterior, their outer 
openings representing multiple mouths. 

VIII. Protozoa. Microscopic gelatinous animalcules, appar- 
ently without distinctive organs. 

The above classification is modified from a well-known one of 
Prof. Huxley (though not his latest effort in this direction), and 
in the first subkingdoms agrees with the more ancient system of 
Cuvier. It ia principally the Radiata of the distinguished 
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appreciable degree strengthened by geological research; the 
earliest fossil vertebrate, mollusk or radiate being as clearly 
characteristic of its type as is its modern representative. It is 
only in the subordinate groups that we know differential charac- 
ters to have developed from a common ancestral form. 

The Vertebrates are usually spoken of as the highest form of 
animal existence, the Protozoa as the lowest; but it must be 
borne in mind that the one is as well fitted as the other to 
subserve the purposes of its life, that each in its organization is 
equally perfect. These terms, then, indicate complex and simple 
rather than perfect and imperfect organization. 


CLASSES OF THE NALACOZOA. 


True mollusks are broadly divided into two great groups by 
important external characteristics : 

1. Encephala. The animal possesses a head, and is usually pro- 
tected by a spiral shell. Example, the snail. 

2. Acephala. The animal is without a head, and is always 
protected by a shell consisting of two pieces applied to its sides, 
and connected at the back by a ligament or hinge. Example, 
the oyster. 

To these two divisions are also familiarly applied names 
describing the nature of their shelly coverings; the first being 
known as univalves, the last as bivalves. These designations 
are partially incorrect and insufficient, as we shall soon see; but 
as the collection, preservation and study of shells is made with 
facility, whilst the animals or soft parts are more difficult 
to obtain and preserve, the former have imposed upon us a 
designation which may be well enough understvod but is scarcely 
correct ; it would be preferable to call our science Malacology, 
the study of molluscous or soft animals, yet it is almost uni- 
versally known as Conchology, the Science of Shells. 


I, ENCEPHALA, 


Herein are included more than three-fourths of the whole 
number of molluscous animals including four out of the five 
classes into which the mollusca proper are divided. These 
classes take their names from and are primarily founded upon 
their respective locomotive organs. 

Class 1. Cephalopoda. Cuttle-fish, argonauts, and their allies, 
so called from the circle of feet, or more properly arm-like limbs 
enclosing the mouth and arising from the top of the head (Pl. 
xxiii). 

Clase II. Pleropoda. Animals inhabiting the high seas, swim- 
ming by means of a pair of wings, extending laterally from the 
back of the head. Clio, Hyslea, etc. (PI. xlii). 
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usually applied to these mollusks and refers to the breathing 
organs, consisting of a pair of flat, membranous gills attached to 
the mantle. Pelecypoda is a preferable designation for the sake 
of uniformity with the class names in the Encephala and inas- 
much as, in the cephalopods and gastropods, the next subsidiary 
division into Orders is distinguished by names indicating differ- 
ences in the breathing organs. Both the breathing and locomotive 
organs (the latter rudimentary) restrict this class to an aqueous 
life: they are marine and fluviatile in distribution. The shell is 
generally in two pieces symmetrically applied to the sides of the 
animal, but there are, in one of the orders, small accessory pieces, 
plates or valves applied upon or on the sides of the hinge line. 

Anciently shells were grouped into univalves, bivalves and 
multivalves, and the latter included the chitons (gastropods) the 
pholades (pelecypods), as well as certain lepades (crustaceans), 
ete. 





The Molluscoida include the Brachiopoda, Tunicata and 
Bryozoa. The reciprocal relations of these groups scarcely 
justify their union as classes under this head, whilst on the other 
hand their individual characteristics are not sufficiently important 
to give them each the same systematic value as mollusca, 

Class I. Brachiopoda are covered with a bivalve shell, the 
valves of which are placed dorsally and ventrally instead of being 
applied to the sides of the animal,as in Pelecypoda. The name 
is derived from two long ciliated organs developed from the 
sides of the mouth, which were originally termed arms—whence 
the term arm-footed ; they are, however, breathing organs, and 
Brachionobranchia has been proposed as a more correct desig- 
nation, but will scarcely obtain the preference over the shorter 
name 80 long in use. 

Class II. Tunicata. Instead of a shell the tunicates are pro- 
tected by an elastic integument, formed of cellulose, and having 
two orifices—mouth and anus. An inner sack with numerous 
openings forms the breathing organ, and the nervous system 
consists of a single ganglion placed near the mouth. 

Claxs III. Bryozoa or Polyzoa, are microscopic animals, each 
protected by a calcareous or chitinous shell: they live in colonies, 
attached, and their aggregated shells form coralline incrustations 
upon the surface of molluscous shells or other marine or fluviatile 
objects. 

Only one of the classes of Molluscoida will be included in this 
work. The brachiopods have so long been considered true 
mollusca, their shells are so similar to those of the Pelecypoda, 
they occur together, and have so occurred from an early geo- 
logical period, so that practically they continue to be as much 
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the objects of the Conchologist’s investigation as they were 
before their somewhat diverse nature was ascertained.* The 
Tunicata and Bryozoa, on the contrary, have never received much 
attention from Conchologists, the first because they could only 
be preserved in spirits and thus were inaccessible to most 
stadents, the last because their microscopic size and their aggre- 
gation into encrusting colonies caused them at first to be con- 
sidered of much simpler organization than modern investigation 
has proven to be the case. 


The classes of the malacozoa may be tabulated as follows : 


MALACOZOA. 
4A. Mouusca. 

a. Encephala. 
Class 1. Cephalopoda. 
Class 2. Pteropoda. 
Class 8. Gastropoda. 
Class 4. Scaphopoda. 

b. Acephala. 
Class 5. Pelecypoda. 


B. Mouwoscoia. 
Class 1. Brachiopoda. 
Class 2. Tunicata. 
Class 3. Bryozoa. 


The systematic arrangement of natural objects, says Wood- 
ward. ought not to be guided by convenience, nor framed merely 
for the purposes of easy remembrance and communication. The 
true method must be suggested by the objects themselves, by 
their qualities and relations ;—it may not be easy to learn, it 
may require perpetual modification and adjustment—but inas- 
much as it represents the existing state of knowledge, it will aid 
in the understanding of the subject, whereas a dead and arbitrary 
arrangement is a perpetual bar to advancement, containing in 
itself no principle of progression. 





* The acce| of the view originally propounded by Steenstrup and 
wably by Professor Morse, Tespecting the affinities of the brach- 
jopods with the worms (Proc. Bost. Soc, Nat. Hist., 1873), does not 
te my mind weaken the opinion [ bave always held as to their affinities 
with the Polyzoa (Bryozoa). on the one hand, and with the higher mol- 
lmsca on the other.” — Hurley, Anat. of Invert. An., 468. 
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ANATOMY OF THE MOLLUSCA. - 


EXTERNAL FEATURES. 


The CzpHatopopa are immediately distinguished from all 
other classes of the mollusca by the circle of acetabula or 
arms (xxiii), which surrounds the head; these were formerly 
regarded as homologous with the foot of the gastropods, with 
its margins produced into the eight or ten processes which are 
indifferently designated as arms, acetabula or brachia, but the 
siphon (xxiii, 9), is more largely used as an organ of locomotion 
than are the arms, and its ventral position, as well as the 
distribution of the nerves, indicate that it, rather than the arms, 
is the homologue of the foot of the gastropod. 

The mouth is supplied with a pair of calcareous or horny 
jaws, resembling in form the beaks of a parrot (ix, 93, 95). The 
arms proper, in the naked cephalopods, are eight in number, and 
are distinctively called sessile arms, to distinguish them from 
the tentacular arms or tentacles, much longer, and capable of 
retraction within pouches, which are additionally possessed by 
those species which have an internal shell or cuttle-bone. The 
sessile arms are provided with suckers (xxiii, 4), or hooks for 
prehension, covering their internal surface, whilst the tentacles 
are expanded into club-shaped terminations similarly armed 
(xxv, 20). In the Nautilus, sole living representative of an 
exceedingly numerous extinct order, the arms degenerate into 
numerous tentacles (iv, 62, 63), unarmed, which are retractile 
into eight sheaths, morphologically representing the typical 
eight arms. In this animal only, the body is contained within, 
and protected by, an external shell, which compensates to it the 
loss of the offensive and locomotive powers possessed by its 
more highly organized allies. 

Behind the arms, the circle of which may constitute its crown, 
that major portion of the head is situated which is usually 
distinctively so designated ; its dorsal aspect exhibits on either 
side an eye. The head may be joined to the body by a more or 
less constricted neck, or is frequently sessile upon the latter, 
without intervening constriction. The body, or mantle, is 
dorsally more or less continuous with the head, but ventrally 
formes a sack anteriorly open, and from which emerges the 
funnel or siphon. The sack or body is, in a small portion of the 
octopod and in the decapod species,expanded into postero-lateral 
membranes, possessing the power of undulatory motion, and 
which may be considered as the equivalent of fins, in function, 
though not in appearance. 

The body in the Gastropopa presents the following more or 
less differentiated portions : 
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rithmic spirals of Moseley, or conchospiral of Naumann. Cor- 
responding to the shell, which is produced by the mantle, and 
borne by the posterior portion of the body, the posterior dorsal 
part of the foot bears an operculum, secreted by an expansion of 
its skin called the opercular mantle. Typically, the operculum 
is a spiral also, but in the same plane; yet in many cases its 
growth is annular. Usually horny, it is sometimes entirely or 
partially calcareous, and on the retirement of the animal within 
the shell it is brought into the aperture of the latter, which it 
more or less completely closes. Like the shell itself, it may be 
considered a protective organ, and when in apposition with the 
former suggests the two enclosing valves of the lamellibranchiate 
or bivalve mollusks. 

Notwithstanding the large portion of the animal which is 
always within the shell, even when the head and foot are 
extruded, the latter is only attached to the former at one point, 
on the columella, and by means of a columellar muscle, which, 
passing through the foot, is attached at its other end to the 
operculum (when the latter is developed, which is not always 
the case). Although there is only this single actual bond of 
connection between shell and animal, the contact of the body 
serves to maintain the vitality of the shell, which soon bleaches, 
and finally decays when separated from its architect and inhab- 
itant. 

The Pelecypoda (xxii) differ from the preceding two great 
classes of the Mollusca in having no specialized head, though 
provided with a mouth, organs of sight, etc. The foot isa fleshy 
process adapted by its form to digging rather than to locomotion. 
The gills, arranged on either side the body, the enclosing valves 
of the testaceous covering, which are united by a hinge dorsally 
or at their initial point, the arrangement of those organs which 
are not paired in the median plane of the body—all show that 
the bivalve mollusk is symmetrical ; although in certain attached 
genera the intestines are crowded into the lower side or valve, 
the cavity of the valve uppermost in position being usually very 
shallow. 

The security against many enemies which their completely 
enveloping bivalve shell affords the pelecypoda, and the great 
proportionate weight of this testaceous covering have tended to 
produce in these animals a much less active existence than that 
of the encephala; their movements are slow usually, and the 
adults of the attached families, such as Spondylus, Ostrma, etc., 
remain for life in one position without possessing the power of 
changing their residence. The food of the pelecypoda cannot 
be said to be sought for, but is simply selected from such 
vegetable and minute animal organisms as the water may float 
within reach of their mouths. These generally sluggish habits, 
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The cutis consists essentially of fine interlacing muscular fibres 
with interposed cells; often attaining a perceptible thickness. 
The subcutaneous muscular layers of the body are immediately 
continuous with those of the cutis: the fibres of which they are 
formed may be clearly distinguished as an outer longitudinal 
and inner circular layer. These fibres are (as in mollusks gen- 
erally ) compressed and band-like, with pointed ends and central 
oval nucleus, 

In Doris (iii, 39) and some other opisthobranchiates the skin 
is consolidated and rendered rigid by a number of calcareous 
spicule, which have a somewhat definite arrangement and form 
a sort of internal skeleton. In Paludina these spicules are 
replaced by globulous calcareous concretions, in Pholas by sil- 
iceous granules. Chalky scales from the cephalopod Sceurgus 
titanops are represented, greatly magnified, by fig. 59, Pl. iv. 

The skin forms a fold above and surrounding the foot, and 
this portion is technically termed the mantle; it surrounds the 
body, behind the cephalic portion like a collar, and thence spreads 
dorsally over the posterior part of the animal. In the terminal, 
thickened border of the mantle, the cutis becomes of greater 
thickness; its upper stratum containing very numerous glands, 
furnishing the mucus and colors which are here mingled with the 
secreted shell-material. Similar glands, furnishing a copious 
supply of mucus, are found also in the cephalic portion of the 
body as well as in the foot, and especially in the sole; but no 
cells are found in that part of the animal permanently covered 
by the shell. Frequently, the external skin is colored by a 
granular pigment, which either is contained in cells, lying 
between or enveloping the glands, or else sometimes appears to 
lie free under the epithelium. 

The mantle border is the principal agent in the secretion of 
the shell; it is thrown out by the epithelial layer as a sort of 
cuticular development. With the organic basis of this secretion 
is mingled carbonate of lime, originating in the epithelial cells, 
where it may be separated from the blood; in hardening, the 
exuded material becomes half crystalline or laminated. Usually 
the external layer of the shell is a transparent or translucent 

_ 8kin, the epidermis; having no lime in its composition. It is 
often colored by pigments lying in the outermost border of the 
mantle, 

Whilst the growth of the shell is thus provided for by addi- 
tions to the aperture margin from the mantle border, the whole 
mantle is equally capable of producing shelly substance ; and not 
only are shells thus thickened from within by the mantle surface, 
but. breaks are repaired with new material by a similar provision : 
such repaired and interior portions are devoid of epidermis and 
of color, the pigments being found only in the free border of the 
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Melanians, for instance, have delicately digitated mantle margins, 
these digitations forming no secretion, and sometimes thrown 
back over the shell. 

The mantle is occasionally largely developed into side lobes 
which in Marginella and Cypreea are so extended as to be habit- 
ually thrown up over the external surface of the shell, nearly or 
completely covering it: in such shells an epidermis is not 
present. The mantle lobes of Cypreea are beset with numerous 
papille, which seem to partake the function of tentacles as 
tactile organs (Ixi, 99). In other genera, as in Oliva, the 
eae is prolonged into filiform processes before and behind 

iii, 46). 

The female Vermetus has the mantle cleft in the middle, 
according to Lacaze-Duthiers, although there is no corre- 
sponding cleft in the shell, and in Haliotis a similar mantle 
cleft impresses a groove in the shell, in which are situated the 
row of holes characteristic of the genus. The shell of Pleuro- 
toma also has a sinus corresponding to a cleft mantle. The 
cause of the sutural sinus of the shell of the American fresh- 
water genus Schizostoma is as yet unknown; it may be due toa 
similar cause or it may be sexual. As the genus is restricted to 
the Coosa River and its neighborhood, I am inclined to think 
that it is a local disturbance of growth, especially as most of the 
species could not be distinguished from corresponding forms of 
Goniobasis except by the lip notch or slit. 

The velum or natatory organ is a temporary lobe of the skin, 
developed in the larval forms of certain gastropods as well as in 
pelecypods (xx, 52). 

The skin in the latter class is usually smooth, except that the 
foot in certain boring species develops siliceous granules. The 
double siphons are parallel prolongations of the mantle margin 
in certain bivalve mollusks, the superior siphon being excretory, 
and the inferior one for inspiration (iii, 50). 


THE SHELL. 


The relation of the shell to the breathing organ is very inti- 
mate: indeed, it may be regarded as a pneumo-skeleton, being 
essentially a calcified portion of the mantle, of which the breathing 
organ is at most a specialized part. In its most reduced form it 
is only a hollow cone, or plate, protecting the breathing organ 
and heart, as in Limax, Testacella, Carinaria. Its peculiar 
features always relate to the condition of the breathing organ ; 
and in Terebratula and Pelonaia it becomes identified with the 
gill. Inthe nudibranchs the vascular mantle performs wholly 
or in part the respiratory office. In the cephalopods the shell 
becomen complicated by the addition of a distinct, internal, 
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Anomia, the umbo frequently presents an exact imitation of the 
surface to which the young shell originally adhered. 

Shells are composed of carbonate of lime, with a small pro- 
portion of animal matter. The source of this lime is to be 
looked for in their food. Modern inquiries into organic chemistry 
have shown that vegetables derive their elements from the mineral 
kingdom (air, water, and the soil), and animals theirs from the 
vegetable. The sea-weed filters the salt water, and separates 
lime as well as organic elements; and lime is one of the most 
abundant mineral matters in land plants. From this source the 
mollusca obtain lime in abundance, and, indeed, we find frequent 
instances of shells becoming unnaturally thickened through the 
superabundance of this earth in their systems. On the other 
hand, instances occur of thin and delicate-shelled varieties in 
still, deep water, or on clay bottoms; whilst in those districts 
which are wholly destitute of lime, there are no mollusea. Helices 
sometimes form cavities in limestone rocks, and M. Bouchard- 
Chantereaux supposes the foot of the animal to exude an acid 
solvent which effects the excavation; but Dr. Fischer shows 
that the jaw and tongue only are probably employed for this 
purpose, and that the material excavated is used in the formation 
of shell by the animal. So imperious is the necessity for this 
material, that Limnzans brought up in captivity, devour the 
shells of their companions in order to obtain it. M. Gassies, 
who has raised many terrestrial mollusks, never fails to place 
pieces of limestone in their cages, and these are eroded more or 
less rapidly by the needs of the growing Helices. Omitting to 
provide the limestone, the growth of the shell is retarded or 
arrested. 

The texture of shells is various and characteristic. Some, 
when broken, present a dull lustre like marble or china, and are 
termed porcellanous; others are pearly or nacreous; some 
have a fibrous structure; some are horny, and others glassy and 
translucent (i, 1). 

The nacrcous shells are formed by alternate layers of very 
thin membrane and carbonate of lime, but this alone does not 
give the pearly lustre, which appears to depend on minute undu- 
lations of the layers (i, 2). This lustre has been successfully 
imitated on engraved steel buttons. Nacreous shells, when 
polished, form ‘“ mother-of-pearl ;” when digested in weak acid 
they leave a membranous residue which retains the original form 
of the shell. This is the most easily destructible of shell- 
textures, and in some geological formations we find only casts 
of the nacreous shells, whilst those of fibrous texture are com- 
pletely preserved. 

Pearls are produced by many bivalves, especially by the 
Oriental peayl-mussel Avicula margaritifera (i, 9), and one of 
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attempts to procure pearls in this manner have not been finan- 
cially successfal. 

Similar prominences snd concretions—pearls which are not 
pearly—are formed inside porcellaneous shells: these are as 
variable in color as the surfaces on which they are formed. 

The fibrous shells consist of successive layers of prismatic 
cells containing translacent carbonate of lime: and the cells of 
each successive layer correspond. so that the shell. especially 
when very thick as in the fossil Inoceramus and Trichites), will 
break up vertically into fragments, exhibiting on their edges a 
structure like arragonite, or satin-spar. Horizontal sections 
exhibit s cellalar network, with here and there a dark cell. which 
is empty (i. 3). 

The oyster has a laminsted structure. owing to the irregular 
accumulation of the cells in its successive layers. and breaks up 
into horizontal plates. 

In the boring-shells (Pholadidz) the carbonate of lime has an 
atomic arrangement like arragonite. which is considerably harder 
than calcareous spar: in other cases the difference in hardness 
depends on the proportion of animal matter and the manner in 
which the layers are aggrecated. 

In many bivalve shells there occurs a minute tubular struc- 
ture, which is very conspicuous in some sections of Pinna and 
oyster-shell. This tubular structure is frequently occasioned by 
the growth of a confervoid sponge, hence great care is required 
in determining whether the perforations are an essential part of 
the shell. 

The Brachiopods exhibit a characteristic structure by which 
the smallest fragment of their shells may be determined ; it con- 
sists of elongated and curved cells matted together, and often 
perforated by circular holes, arranged in quincunx order (i, 5). 

But the most complex shell-structure is presented by the 
porcellanous Gastropoda. These consist of three strata which 
readily separate in fossil shells, on account of the removal of 
their animal cement .i, 6,7). Each of these three strata is 
composed of very numerous vertical plates, like cards placed on 
edge; and the direction of the plates is sometimes transverse in 
the central stratum, and lengthwise in the outer and inner (as in 
Cyprea, Cassis, Ampullaria, and Bulimus). or longitudinal in 
the middle layer and transverse in the others (e. g. Conus, 
Pyrula, Oliva, and Voluta). 

Each plate, too, is composed of a series of priematic cells, 
arranged obliquely (45~), and their direction being changed in 
the successive plates, they cross cach other at right-angles. 
Tertiary fossils best exhibit this structure, either at their broken 
edge. or in polished sections. 

The argonaut-shell and the bone of the cuttlefish have a 
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caused by the wants of the mollusks themselves, which in waters 
not sufficiently charged with lime are compelled to devour the 
unoccupied and unprotected parts of their neighbors’ houses to 
obtain material for the enlargement of their own. * 

Formation and Growth of the Shell. The shell, as before stated, 
is formed by the mantle; indeed, each layer of it was once a 
portion of the mantle, either in the form of a simple membrane 
or as a layer of cells; and each layer was successively calcified 
(or hardened with carbonate of lime) and thrown off by the 
mantle to unite with those previously formed. Being extravas- 
cular it has no inherent power of repair. 

The epidermis and cellular structures are formed by the 
margin (or collar) of the mantle; the membranous and nacreous 
layers, by the thin and transparent portion which contains the 
viscera; hence we find the pearly texture only as a lining inside 
the shell, as in the Nautilus, and all the Aviculide and 
Turbinide. 

If the margin of a shell is fractured during the lifetime of the 
animal, the injury will be completely repaired by the reproduction 
both of the epidermis and of the outer layer of shell with its 
proper color. But if the apex is destroyed, or a hole made at a 
distance from the aperture, it will merely be closed with the 
material secreted by the visceral mantle. Such inroads are often 
made by boring worms and shell, and even by a sponge (Cliona:, 
which completely mines the most solid shells. 

Lines of Growth. So long as the animal continues growing, 
each new layer of shell extends beyond the one formed before 
it; and, in consequence, the external surface becomes marked 
with lines of growth. During winter, or the season of rest which 
corresponds to it, shells cease to-grow; and these periodic resting- 
places are often indicated by interruptions of the otherwise 
regular lines of growth and color, or by still more obvious signs. 
It is probable that this pause, or cessation from growth, extends 
into the breeding season; otherwise there would be two periods 
of growth and two of rest in each year. In many shells the 
growth is uniform; but in others each stage is finished by the 
development of a fringe, or ridge, variz (xlvi, 54, 55), or of a 
row of spines, as in Tridacna and Murex. 

Adult Characters. The attainment of the full growth proper 
to each species is usually marked by changes in the shell. 

Some bivalves, like the oyster and Gryphsa, continue to 
increase in thickness long after they have ceased to grow out- 
wards ; the greatest addition is made to the lower valve, especially 
near the umbo; and in the Spondylus some parts of the mantle 








* FYacher, Actes Linn, Soc. Bord., xviti. 
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the time sinking into a torpid condition ; but these animals have 
the power, at the first recurrence of damp weather, to remove 
this cover, which is not the case with the hard shelly secretions 
which cover up the mouth of the shell of Rhizochilus.”* 

Notwithstanding the decided opinion given by Dr. Gray that 
the self-immarement of the Rhizochilus is permanent, I cannot 
help thinking that it only continues during a period of hiberna- 
tion, and as many mollusks have the power of absorbing away 
partitions in their shells, as well as parts of the columella and 
the interior thickening of the outer lip,it appears to me that his 
argument that the hardness and thickness of the prison-walls 
would prevent escape, can scarcely be sustained. 

In certain species of Calyptrea and in Hipponix the foot is 
atrophied. The mantle secretes not only the shell which covers 
the animal, but also, from its ventral face a calcareous base 
attached to some foreign body, and to this the mollusk adheres 
by_a horseshoe-shaped muscle. 

Magilus (xlv, 52) resembles the Teredos in constructing a 
tube, and for the same purpose. In Magilus the tubular growth 
is, however, a continuation of the growth of the shell margin, 
but changed in form, and in this respect it is more like the 
Aspergillum, which builds out a tube from the valves which lay 
open near the end and form part of its circumference. 

A more or less irregular unrollment of the spiral takes place 
in Vermetus (Ixvii, 68) and its allies, and to a less degree in 
certain Cuban Cylindrelle and some other terrestrial mollusks. 
In the terrestrial genera Hypselostoma, Tomigerus and Anos- 
toma, the adult character is proclaimed by a very curious change 
in the progression of the spiral by which the mouth of the shell 
is turned upwards to its superior or spire face: so in certain 
South American Bulimi the saccate body-whorl of the adult is 
deflected from the axis of the spire-whorls. 

Sculptured shells, particularly Ammonites, and species of 
Rostellaria and Fusus, often become plain in the last part of 
their growth. But the most characteristic change is the thick- 
ening and contraction of the aperture in the univalves. The 
young cowry has a thin, sharp lip (Ixi, 97), which becomes 
curled inwards, and enormously thickened and toothed in the 
adult; the Pteroceras (lix, 63) develops its scorpion-like claws 
only when full-grown ; and the land snails form a thickened lip, 
or narrow their aperture with projecting processes, so that it is 
a marvel how they pass in and out, and how they can exclude 
their eggs. 

Yet at this time they would seem to require more space and 
accommodation’ in their houses than before, and there are several 





* Ann. Mag. Nat. Hist., 2d eer., vii, 477, 1851, 
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of the leading aftinities and structural peculiarities of the animal. 
It may sometimes be difficult to determine the genus of a shell, 
especially when its form is very simple; but this results more 
from the imperfection of our technicalities and systems than 
from any want of co-ordination in the animal and its shell. 

Monstrosities. The whorls of spiral shells are sometimes 
separated by the interference of foreign substances, which adhere 
to them whilst young; the garden-snail has been found in this 
condition, and less complete instances are common amongst 
sea shells. Discoidal shells occasionally become spiral [as in 
Planorbis (i, 18)], or irregular in their growth, owing to an 
unhealthy condition. The discoidal Ammonites sometimes show 
a slight tendency to become spiral, and more rarely become 
unsymmetrical, and have the keel on one side instead of in the 
middle. Helices occasionally occur with tilted whorls, or even 
more or less unwound and scalariform (i, 16, 17). 

All attached shells are liable to interference in their growth, 
and malformations consequent on their situation in cavities, or 
from coming in contact with rocks. The Dreissena polymorpha 
distorts the other fresh-water mussels by fastening their valves 
with its byssus; and balani sometimes produce strange protu- 
berances on the back of the cowry, to which they have attached 
themselves when young. In the British Museum there is a 
Helix: terrestris (Chemn.) with a small stick passing through it, 
and projecting from the apex and umbilicus. r. Pickering 
has, in his collection, a Heliz hortensis which got entangled in 
a nut-shell when young, and growing too large to escape, had to 
endure the incubus to the end of its days. Fischer speaks of a 
Helix aspersa, which has entangled in its aperture a younger 
shell of the same species, which it has soldered fast, thus bearing 
two shells. Cailliaud has produced monaters by bringing dead 
shells in contact with growing ones. 

In the miocene tertiames of Asia Minor, Professor Forbes 
discovered whole races of Neritina, Paludina, and Mclanopsie, 
with whorls ribbed or keeled, as if through the unhealthy 
influence of brackish water. The fossil periwinkles of the 
Norwich Crag are similarly distorted, probably by the access of 
fresh water; parallel cases occur at the present day in the Baltic. 

Reversed Shells, Left-handed or reversed varicties of spiral 
shells have been met with in some of the very common species, 
like the whelk and garden-snail, and in some localities tend to 
become hereditary. Bulimus citrinus is as often sinistral as 
dextral; and a reversed variety of Fusus antiquus was more 
common than the normal form in the pliocene sea. Other shells 
are normally sinistral,as in many apecies of Pupa.and the entire 
genera Clausilia, Physa, and Triforis. Bivalves lesa distinctly 
exhibit variations of this kind ; but the attached valve of Chama 
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cut open and converted into separable valves. In the Conchifera 
this division of the mantle is vertical, and the valves are right 
and left. In the Brachiopoda the separation is horizontal, and 
the valves are dorsal and ventral. The monomyarian bivalves 
lie habitually on one side (like the Pleuronectide among fishes) ; 
and their shells, though really right and left, are termed “ upper ” 
and “lower” valves. The univalve shell is the equivalent of 
both valves of the bivalve. In the Pteropoda it consists of 
dorsal and ventral plates, comparable with the valves of Tere- 
bratula. In the Gastropoda it is equivalent to both valves of the 
Conchifera united above. The nautilus shell corresponds to that 
of the gastropod ; but whilst its chambers are shadowed forth in 
many spiral shells, the siphuncle is something additional; and 
the entire shell of the cuttle-fish and argonaut have no known 
equivalent or parallel in the other molluscous classes. The 
student might imagine a resemblance in the shell of the Ortho- 
ceras to a back-bone. The phragmocone is the representative of 
the calcareous axis (or splanchno-skeleton) of a coral, such as 
Amplexus or Siphonophyllia. 

Spines and Sculpture. It remains to speak of the sculpture 
and particularly of the spinous processes which adorn the shells 
of many univalves, as well as the valves of Unio spinosus, Dione 
lupinaria, ete. It is difficult in some cases to imagine the part 
which these play in the molluscan economy, unless it be to 
prevent greedy enemies from masticating them without pares 
discomfort. The formation of the spines depends upon folds o' 
the mantle-margin, and regular as is the row of the long needle- 
like projections which ornament the lateral slope of Dione, they 
have nevertheless been formed one at a time on either valve at 
its margin: thus they indicate the periodicity of growth. In 
most cases marginal characters are absorbed away by the animal 
before commencing a new growth of its shell, but sometimes they 
persist both externally and internally—thus the varices of Murex 
are simply the thickened lips of former mouths, the recurring 
internal projections in the whorls of Segmentina, Helix interna, 
ete., are the marks of former rest-periods in their growth. 
Another class of external markings found only upon attached 
shells, such as Crepidula, Anomia, Myochama, etc., have no 
connection with the animal which forms them, but result merely 
from the plasticity of the newly formed shelly exudation, when 
brought into contact with the surface to which they are attached. 
Thas it is not unusual to find an Anomia covered with ribs crossing 
its surface at right-angles, or laterally to its axis of growth in 
consequence of having been in close contact with a Pecten. 

A numerous class of deviations from the normal spiral is found 
in certain limpet-like mollusks as well as in Haliotis (Ixxxiii). 
In these the spire has been reduced to a simple cone, or to a very 
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mantle, with an underlying spongy calcareous mass attached. 
In Sepia we find always, the so-called aerial chambers obliquely 
placed and not connected by a siphon, and sometimes terminated 
by a sharp rostrum, whilst in fossil genera, as Beloptera, these 
chambers are arranged in a single line, or in Spirulirostra (xxix, 
81), they become a spiral series, connected by a siphon and 
analogous to the shell of the Spirula (xxvi, 53), which latter lies 
free in the mantle, without the envelopment of a spongy mass. 
In another group of fossil forms, the long shell is composed of 
a narrow or broad anterior corneous portion, and a posterior 
calcareous part containing the aerial chambers, placed one ppon 
another and siphunculated. These chambers are only covered 
with shell in Conoteuthis; but they are protected in the Belem- 
nites by a testaceous rostrum (ii, 19); sometimes very long, 
which, absolutely identical with that of Sepia, is composed of 
successive very compact radiating layers. 

The internal shell, in relation to the animal economy, demands 
some further consideration. These functions, by reason of 
modifications of structure, are threefold : 

1. If it is a corneous blade, it becomes simply a support to 
the flesh, fulfilling that office of the skeleton in mammals. 

2. When it is corneous or testaceous, and containing parts 
filled with air, as in the alveola of the Belemnites, it, perhaps, 
additionally represents among mollusks the swimming-bladder 
of fishes. These air-chambers may consist, as we have seen, of 
an oblique series, separated in their interior by a crowd of small 
diaphragms, filled with air, and attached to the under side of the 
blade or cuttle-bone,as in Sepia; or even of a series of chambers 
taking a definite spiral form, as in Spirula. D‘Orbigny shows 
that shells of this second division, when parted from their 
animals, are sufliciently light to float upon the surface of the 
waves, and that there is a constant coincidence of the progres- 
sive augmentation of the number of air-chambers with the 
growth of the animal, in order to maintain an equilibrium. The 
lightness of the shell of the Sepia appears to be partly due to a 
contained gas, which Dr. Paul Bert has succeeded in obtaining 
in small quantities, by opening the sack of the animal under 
water. In effect, the Sepia and the Spirula, animals of massive 
proportions, have need of this aid in swimming; and it is more 
plentifully supplied to the round-bodied Spirula, than to the 
Conoteuthis, for example, the form of which denotes an animal 
infinitely more agile. In the Belemnites the aerial chambers 
doubtless compensated the enormous weight of the calcareous 
rostrum, which would otherwise have compelled the animal to 
maintain a vertical position in the water, or prevented horizontal 
movement, except at great disadvantage to its strength. (In 
the chambered external shells of the tetrabranchiates, represented 
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sucker at their junction. A small portion of the intestinal sack 
occupies the last chamber of the shell, and a prolongation of it 
connects the chambers by passing through the siphonal tubes 
which penetrate the septa towards their inner margin (instead 
of in the middle, as in Nautilus). 

In the fossil Belemnites, the siphunculated, chambered portion 
of the shell has been called the phragmoconus, by Owen; the 
horny or chalky blade is termed, by Huxley, the pro-ostracum, 
and the rostrum of the latter author corresponds with the 
similar term heretofore used by us (ii, 19-21). 

Analysis shows the horny shell to be principally composed of 
chitin. The Sepia officinalis, according to J. F. John, yields of 
Carbonate of Lime, with a trace of Phosphate, 85°; Water, 4°; 
Organic matter, 4°; Residuum, Magnesia, ete., 7°. 

M. Munier-Chalmas has recently endeavored to prove that the 
Ammonites are not tetrabranchiate Cephalopoda, allied to the 
Nautili, but dibranchiate decapods, having the greatest affinity 
to the Spirule. As early as 1867, Barrande had shown the small 
resemblance that exists between the Goniatites and the Nautilide, 
during the first period of theirdevelopment. The initial chamber 
of the phragmostracum in the Nautilids, does not sensibly differ, 
in its general organization, from the other primary chambers 
which are developed a little later; whereas the initial shell of 
the Goniatites appears in the form of an egg. isolated from the 
first air-chamber by a distinct constriction. This initial chamber 
or ovisac, of the Goniatites,so different from those which imme- 
diately succeed it, is met with at the origin of the phragmos- 
tracum of all the dibranchiate mollusca that M. Munier-Chalmas 
has been able to study. Mr. Alpheus Hyatt’s very interesting 
investigations upon the embryogeny of the phragmostracam of 
Nautilus Pomptliux, Deroceras planicosta, and the Goniatites, 
come in support of these observations. Mr. Hyatt, however, 
preoccupied by his theorctioal ideas upon the evolution of living 
creatures, in order to establish the affiliation of the Ammonites 
and Nautili, supposes that the latter lost their ovisac by trunca- 
tion. To support this supposition, he adduces the transverse 
external cicatrix which he observed on the initial chamber of 
Nautilua Pompilius. The comparative examination which M. 
Munier-Chalmas has made of the ovisacs of Spirula Peronti and 
of Ammonites Parkingoni, and other species, has shown that in 
these mollusks the siphon originates in the ovisac a little before 
the appearance of the first septam. It commences by a cecal 
inflation, which bears the prosiphon in its prolongation. The 
new organ, to which he gives the name of prosiphon, must take 
the place of the siphon during the embryonic period. It 
originates in the ovisac, opposite the siphonal inflation, upon 
which it terminates, but without having any internal commani- 
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accumulated. The want of attachment of the animal by adductor 
muscles, and the fact that the shell itself is not moulded on the 
animal’s body, and does not correspond to its shape were con- 
sidered such strong evidence of parasitism, that the animal 
itself was described as Ocythoé, and the shell as Argonauta. 
The observations of Madame Jeanette Power first set this vexed 
question at rest, by showing that the animal builds its shell by 
the exudation of material from the expanded or velamentous 
arms of the female, instead of from the mantle, as in true shells. 

The Argonaut shell, or egg-nest, is structurally composed of 
small plates or prisms; its earlier portion is covered with a 
chagrined cuticle, and its toothed periphery is stained with 
brown. On either side the velamentous dorsal arms are applied 
to its external surface, and not only do they add to the margin 
when growth takes place, but they suffice also to renew any 
broken portion of the already existing walls. 

In a specimen of Argonauta argo, which forms a part of the 
collection of Amherst College, a portion has been broken out 
near the middle of the left side, and not far from the sinus of the 
aperture. A new deposit of testaceous substance, together with 
a broken fragment, has closed the opening in the rude manner 
common in the shells of the mollusca. But the most extraor- 
dinary circumstance is that a fragment which was broken out in 
the accident which befell the animal, now constitutes two-thirds 
of the repaired portion, and that the original inner surface is now 
the outer surface, as is evident from its concavity, style of 
undulation, and texture. It is also nearly at right-angles to its 
original position. These facts show that the piece was totally 
detached from the shell by the accident. The vela of the Argo- 
naut, by clasping and enveloping’ the shell, had evidently 
prevented the loss of this fragment. It is obvious, also, that the 
new deposit of testaceous matter was secreted from the part of 
the animal within the shell, and not from the vela, since the 
edges of the original shell around the fracture appear exclusively 
on the outside.—C. B. Apams, Am. Jour. Sci., 2 ser., vi, 188, 
1848. 

Madame Power has seen the fractured shell of an Argonaut 
partially repaired by membrane in leas than six hours. 

The subjoined notes of an accurate modern naturalist atford 
conclusive evidence of the non-parasitism of the Argonant. 


On our passage home across the South Atlantic, I enjoyed 
numerous opportunities of observing the animals of Argonauta 
argo and gondola in the living state, specimens having been 
eaptured by us in large numbers by means of 4 trawl, as they 
came to the surface of the water at the decline of day in calm 
weather, in company with Carinaria, Hyalsea, Firola and Cleo- 
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characteristic of the latter, being here quite indistinguishable. 

The shell of Nautilus is the only one in which the presence of 

two layers is obvious, from their difference of texture. A thin 

section of the external layer of the shell of Nautilus Pompilius, 

taken parallel to the surface, shows that it is made up of an 

aggregation of cells of various sizes, those strata which are° 
nearest the surface being the largest. The internal or nacreous _ 
layer is also distinctly cellular. 

The body of the animal of Nautilus, which is applied to and 
forms the septum, is of similar smooth and rounded form, and 
we may reason from analogy that the arborescent lobes of the 
septum in the fossil Ammonites, were likewise moulded upon a 
similarly formed surface. If we seek a use for this complication 
of structure in Ammonites, we shall find a possible explanation 
in the connecting siphon which, piercing the centres of the septa 
in Nautilus, enables the animal thereby to strengthen its hold 
upon its shell, but piercing laterally in Ammonites, gives only 
an excentric attachment. In the latter case, the lobes and 
ramifications, applied to the corresponding parts of the animal, 
would tighten its attachment, and partially remedy the want of 
the central support. 

The outlines of the septa are termed sutures, and when these 
are folded, as in Ammonites, etc., the elevations are called 
saddles, and the depressions, lobes (xxxv, 72; ii, 28,29). This 
frilling or folding is found principally at the junction of the 
septum with the shell-wall,the former being nearly flat in the 
middle, even when its sutural complication is extreme. These 
parts are subdivided thus: A single siphonal or ventral lobe 
surrounds the siphon, and occupies the medial region of the 
back, and the additional two lobes on either side of it are named 
the superior lateral lobes and inferior lateral lobes, whilst other 
lobes, whatever their number, are called auxiliary lobes; finally, 
opposed to the siphonal is the antisiphonal lube. The saddles 
bear a corresponding nomenclature, that between the ventral 
lobe and the superior lateral, being termed the ventral saddle, 
the next the lateral saddle, etc. 

All multilocular cephalopods have the chambers of their shells 
connected by a siphon, which traverses the septa, and receives 
from the latter a series of short investing tubes. 

The siphon pierces the middle of the septa in Nautilus (ii. 28), 
in Orthoceratites, etc., whilst it is near the internal edge in 
Clymenia (ii, 24), and the outer edge in Goniatites, Ammonites, 
ete. (ii, 25). 

It has been supposed by Buckland, that the siphon, which 
communicates with a large sack, discovered by Owen, in the body 
of Nautilus Pompilius, may constitute a hydraulic apparatus by 
which the animal may vary the weight of its shell at will by 
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Woodward says (Man. Moll., p. 184): ‘The use of the air- 
chambers is to render the whole animal (and shell) of nearly the 
same specific gravity with the water. Thusa Nautilus Pompilius 
in the cabinet of Mr. Morris weighs 1 1b., and when the siphuncle 
is secured it floats with a half-pound weight i in its aperture. The 
animal would have displaced two pints or 2-5 lbs. of water, and, 
therefore, if it weighed 3 Ibs., the specific gravity of the animal 
and shell would scarcely exceed that of salt water. The object 
of the numerous partitions is not so much to sustain the pressure 
of the water, as to guard against the collisions to which the shell 
is exposed. They are most complicated in the Ammonites, 
whose general form possesses least strength. The complicated 
sutures perhaps indicate lobed ovaries; they occur in genera 
which must have produced very small eggs. The purpose of the 
siphuncle (as suggested by Mr. Searles Wood) is to maintain the 
vitality of the shell during the long life which these animals 
certainly enjoyed. Mr. Forbes has suggested that the inner 
course of Hamites broke off as the outer ones were formed. But 
this was not the case with the Orthocerata, whose long. straight 
shells were particularly exposed to danger ; in these the preserva- 
tion of the shell was provided for by the increased size and 
strength of the siphuncle, and its increased vascularity.” 

The specific gravity of the chambered shells of cephalopods 
being such as to enable them to float upon the surface of the 
water, explains the cause of large quantities of shells of Spirula 
being washed ashore in localities removed many hundreds of 
miles from the habitat of the animal; it also explains satis- 
factorily two interesting paleontological facts, namely, the 
innumerable quantity of fossil shells found in beds which represent 
ancient beaches, and their absence from those beds which formed 
sea-bottoms. 

External cephalopodous shells are all symmetrical except the 
genera Turrilites (xxxiii, 37), and Helicoceras; these latter 
instead of forming a spiral rolled in the same plane, are obliquely 
spiral; that is,on one side is the projecting spire of the shell, on 
the other the umbilical opening or axis of the volutions. The 
symmetrical forms, very numerous, vary all the way from a 
straight to a coiled growth, their difference in plan of growth 
constituting the generic distinctions, In some genera a change 
of form takes place after they have attained a certain age. In 
Lituites the shell commences with an open spiral with disjointed 
whorls), and finally grows in a straight line. In Ancyloceras 
(xxxii, 33), the commencement is similar, but after elongating 
the whorl for awhile the extremity is incurved. And in Seaphites 
xxii, 35), a similar mode of growth to Ancyloceras is 
distinguished nevertheless by the initial spiral whorls being in 
contact. All other modifications caused by aye, do not change 
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so-called hood (iv, 62), by which the animal may close the 
aperture of the shell, and in the body-chamber of many of 
the Ammonites (possibly secreted by these dorsal arms) there 
are opercular-shaped bodies (ii, 33. The true nature of these 
shelly or flexible horny plates has not been authoritatively settled 
however ; they have been described under the names of Aptychus 
and Miinsteria as bivalve shells, and have, also, been thought to 
be cirripeds and even products of the neck-cartilages, of the 
nidimental gland, gizzards, or ventrally placed cuttle-bones! of 
Ammonites. In the Arietes group of Ammonites the aptychus 
is a single, horny, flexible piece, whilst in other groups it is 
shelly, consisting of two plates joined by a median suture, the 
exterior face smooth or striated and the interior marked by 
growth-lines. Prof. Waagen has recently adopted the theory 
first advanced by Keferstein, and afterwards supported by Zittel, 
that the aptychi were connected with the nidimental gland, and 
he has even proposed a classification of Ammonitide based upon 
the absence or presence, and peculiarities when present of these 
bodies. 

If, as Férussac first suspected, the Ammonite was a dibran- 
chiate cephalopod, with the shell like that of the Spirula more 
or less completely covered by the posterior portion of its body, 
instead of being a tetrabranchiate with external shell like the 
Nautilus, then the difficulty of accounting for the presence of 
the aptychus is increased, if that body is truly a product of 
the nidimental gland; moreover, the outer layer of the shell 
estimated as epidermal in character, must be otherwise explained. 
It is difficult to imagine a shell internal, that is provided with 
the spinous processes of some of the species, and hard to 
reconcile the weight and size of sundry “ cart-wheel ” Ammo- 
nites with the idea of an internal shell. Fischer, however, 
appears disposed to take this view of the subject, following 
Hyatt and other recent investigators. For myself, I prefer 
leaving Ammonites among the tetrabranchiates, and, conse- 
quently, considering its shell as external, and that the aptychus 
is essentially an operculum, or a product of the “hood ” which 
exists in Nautilus,and may have similarly existed in Ammonites, 

Von Jhering finds in the aptychus a possible product of the 
cartilaginous neck-button of dibranchiate decapod Cephalopoda 
—that is, supposes them to be a product of a similar organ;-and 
upon this theory he would consider them dibranchiates instead 
of tetrabranchiates. The use of the neck-button is not so 
apparent in an animal having a heavy external shell for ite 
protection, and if the shell be considered internal, as in Spirula, 
and the animal also similar, it would be ditticult to imagine how 
the aptychi occur in the body-chamber. 

The outer layer of the shell has been generally destroyed in 
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and Cyprea (Ixi), that the shell only shows externally its last 
whorl, with, perhaps, a very small portion of its predecessors 
visible on the spire. On the other hand there are genera in 
which the whorls are not at all in contact, and where the axis 
becomes itself an imaginary cone, widest at the base. Besides 
the almost numberless modifications of form resulting from the 
degree of obliquity and closeness of the spiral, the direction of 
the latter may be mentioned as another factor in producing 
modification. In most spiral shells the spire normally curves to 
the right, that is to say, placing the shell with its apex turned 
from the observer and its aperture in view, the latter will be 
found on the right hand. In others the volutions proceed in the 
opposite direction with such regularity as to be eminently 
characteristic of some species and genera (Physa, Clausilia, ete. ). 
However, in certain genera, it is found that species normally 
dextral will exceptionaily produce sinistrally coiled shells, and 
vice versa, and this abnormal growth, probably is caused by 
disturbance of the relations of the embryo with its initial shell. 

Whilst the bulk and weight of these shells are composed 
principally of carbonate of lime, yet they have always an organic 
basis, which is first developed, and then gradually impregnated 
with the lime. If the latter be removed by the use of acids the 
organic residuum (conchyolin) still retains the shape of the shell, 
forming a sort of membranous framework. It is this organic 
basis which maintains the life of the shell, for, the animal removed 
as in beach-worn or fossil species, the conchyolin soon disap- 
pears and the shell becomes pure carbonate of lime, growing at 
the same time more and more brittle. 

There are, as before stated, three layers of deposition (of 
which the middle one is thickest in many cases),each composed of 
a multitude of plates or prisms, but each differing in the direction 
of arrangement of these. It will be readily perceived how much 
this diversity of arrangement adds to the toughness of the shell 
structure, as no line of fracture can penetrate the entire shell 
wall, except by the violent breaking across of part of these 
layers of prisms. 

As to the chemical composition of shells, the conchyolin or 
organic material is 2 small, varying percentage, carbonate of 
lime, existing in quantities varying, from Turritella, 88°70 per 
cent, to Strombus gigas, 99 per cent, There are traces of other 
constituents, of which carbonate of magnesia is perhaps one of 
the moxt important ; it varies from 0°12 per cent. in Telescopium 
to 0°48 per cent. in Fusus antiquus. Silicic acid has also been 
detected. C. Schmidt has obtained almost 1 per cent. of phos- 
phate of lime from the shell of Heliz memoralix, The calcareous 
operculum of Turbo (analyzed by Wicke) contains: Carbonate 
of lime, 98°72 per cent.; organic material, 1:28 per cent. The 





42 THE SHELL. 


stillness or agitated state of the water in which they reside. Shells 
which have branching or expanded varices, like the Murices, are 
also much influenced by circumstances, and hence many mere 
varieties, arising from local causes, have been considered as 
distinct species. Thus Murer anguliferus is merely a Murex 
ramosus with simple varices; and Murex erinaceus, M. torosus, 
M. subcarinatus, M. cinguliferus, M. Tarentinus, and M. poly- 
gonuxare all varieties of one species. Murer Magellanicus, when 
found in smooth water, is*covered with large acute foliaceous 
expansions; but the same shell living in rough seas is without 
any such expansions, and only cancellately ribbed. In such 
situations it seldom grows to a large size; but when it does so, 
it becomes very solid, and loses almost all appearance of cancel- 
lation, T'riton maculosus is very widely spread over the ocean 
in different temperatures and different kinds of seas ; it conse- 
quently offers a multitude of varieties both of size and surface, 
all gradually passing into each other, and most probably produced 
by the operation of the foregoing causes. Indeed, a vast number 
of merely nominal species have been formed from the habit, too 
prevalent among conchologists, of describing from single speci- 
mens, or even from several individuals brought from the same 
locality, which would never have been considered as distinct had 
collectors kept in their cabinets a series of specimens found under 
different circumstances, and studied on the coasts where they 
are found, the variations which shells undergo.”—Dr. J. E. Gray, 
Philos, Trans., 771, 1833. 

I have inserted the above as a sort of warning to species-makers 
and because my own experience partially confirms it; but Dr. 
Gray was too apt to propose theories in explanation of difticulties 
and to find illustrations and confirmations of such theories in 
hasty assumptions rather than by the careful observation of 
facts. 

Rert-periods in the growth of mollusks are sometimes, as in 
the Murices, marked by a thickening of the edge of the shell, 
caused by continuous depositions of shell-material, forming a 
ridge or varix; and the rate of growth may be thus traced 
readily, in numerous mollusks, Thus in Murex one group 
shows three varices upon each whorl :xliii, 5), indicating that a 
period of three years, or at least three seasons of activity is 
required for the completion of a single whorl of growth. In 
another group of Murices the varices are more numerous (xliii, 
7), as many as four to ten being counted ona whorl. In Triton, 
the varices are two on each whorl, but nearly alternately situated 
(xlvi, 54) so that the varices of each whorl occupy an interme- 
diate position to those on the preceding whorl; in Ranella there 
are also two varices but they form a continuous fringe or wing- 
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d. Short, bucciniform. Buccinum (1, 27). 

e. Fusiform, spindle-shaped. Fusus (xlvii, 70). 

f. Contabulate, short, with shouldered whorls (xlvii, 82). 

g. Globular. Natica (lxiii, 44). 

h. Gibbous. Whorls swelled beyond the normal contour 
of increase (usually on the aperture side). Streptaxis. 

t. Depressed, lenticular. Rotella (Ixxix, 95). 

j. Discoidal. Daronia (Ixxix, 90). 

k. Convolute; aperture as long as the shell, nearly or 
quite concealing the spire. Cyprea (Ixi, 96). 

l. Trochiform, pyramidal, conical with a flat base. Trochus 
(Ixxx, 39). 

m. Turbinated; conical, with rounded base. Turbo 
(Ixxx, 29)” 

n. Coneshaped, obconic. Conus (Iviii, 42). 

o. Few-whorled. Helix haemastoma. 

p. Many-whorled. Helix polygyrata. 

q. Ear-shaped. Haliotis ‘Ixiii, 10). 

B. Scalariform, whorls not impinging. Scalaria (Ixvi, 42). 
Q. Irregularly spiral, evolute. Siliquaria (Ixvii, 79). Vermetus 
(Ixvii, 68). 

D. Tubular. Dentalium, or tooth-shell. 

E. Shield-shaped. Umbrella (Ixxxix, 89). 

¥F. Boat-shaped, slipper-shaped. Navicella (Ixxviii, 76). 

Crepidula, (Ixv, 92). 

G. Conical or limpet-shaped. Patella (1xxxiii, 26). 

H. Multivalve and imbricated. Chiton (Ixxxvi, 85). 

The only symmetrical shells are those of Carinaria, Atlanta, 
Dentalium and the limpets. : 

The cavity of the shell is a single conical or spiral chamber; 
no gastropod has a multilocular shell like the Nautilus, but 
particular species, as we have seen, form spurious chambers by 
partitioning off the whorls; many form such partitions as a 
protection against the attacks of boring animals, or when the 
upper part of the spire is destroyed. Some spiral shells are 
complete tubes with the whorls separate or merely in contact, 
as Scalarin; but more commonly the inner side of the spiral is 
formed more or less by the previous whorls. 

The axis of the shell, around which the whorls are coiled, is 
sometimes open or hollow; in which case the shell is said to be 
perforated, or umbilicated, e. g. Solarium (Ixvi, 34). The perfo- 
ration may be a mere chink, or fissure (rima), as in Lacuna 
(Ixix, 82); or it may be filled up by a shelly deposit, as in many 
Naticas (xiii, 45). In other shells, like the Triton, the whorls 
are closely coiled, leaving only a pillar of shell, or columella, in 
the centre: such shells are said to be imperforate. The name 
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and Ovulum volva); it is represented by the slit in Scissurella, 
the tube of Typhis, the perforation in Fissurella, and the series 
of holes in Haliotis. 

The margin of the aperture is termed the peristome (less 
frequently peritreme); sometimes it is continuous or entire 
(Cyclostoma), or becomes continuous in the adult (Carocolla); 
very frequently it is interrupted, the left side of the aperture 
being formed only by the body-whorl. The right side of the 
aperture is formed by the outer lip (labrum), the left side by the 
inner or columellar lip (/abium), or partly by the body-whorl 
[termed the “ wall of the aperture ” (parietal wall), by Pfeiffer). 

The aperture is descending, deflected, when it does not follow 
the spiral of the shell, but turns downwards. This occurs in 
many shells, Helix, etc. 

Sometimes it departs from contact with the preceding whorl, 
as frequently in Cylindrella. 

The aperture is :— 

Longitudinal, when its greatest diameter is parallel with the 
axis of volution. 

Transverse, reverse of longitudinal. 

Oblique, greatest diameter oblique to the axis. 

Circular, rotundate, orbicular. 

Rounded, the circle slightly interrupted. 

Auriform, ear-shaped, asin Auricula. ~ 

Ovate, egg-shaped. 

Oblong, much longer than wide, rounded above and below. 

Lunate, semilunar, semicircular. Nerita. 

Triangular. Janthina. 

Linear, narrow. Cyprea, Conus. 

Quadrate. Solarium. 

It is patulous when dilated and compressed when diminished 
at its entrance. 

The outer lip is usually thin and sharp in immature shells, 
and in some adults (e. g. Helicella and Bulimulus); but more 
frequently it is thickened, or reflected; or curled inwards 
(inflected), as in Cyprawa; or expanded, as in Strombus; or 
digitate, as in Pteroceras; or fringed with spines ( foliated), as 
in Murex. The lip is emarginate, when incised or slit, as in 
Pleurotomaria (1xxxii, 84); effuse, when the basal or anterior 
extremity is slightly produced, depressed or reflected, as in 
Melania; sinuous, as in the sigmoidal margin in Janthina. 
Interiorly it may be dentate, Nerita (Ixxviii, 56); plicate or 
lamellate, when the teeth become riblike; ringent, having 
numerous large plications, nodules or tecth, Scarabus; sulcate, 
when grooved within; and labiate or marginate, when callously 
thickened near the margin. ‘: 

Sculpture or color-markings upon the shell are longitudinal 
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foot, its fibres are nearly vertical to the plane of the operculum, 
which usually appears to be immediately superimposed upon 
them: in Buccinum, however, Keferstein finds interposed a layer 
of long cylindrical epithelial cells, with mostly distinct nuclei, 
and long divided processes entering between the muscular fibres, 

The operculum, a cuticular development of these cells, is 
composed, as may be seen in the corneous opercula of Murex, 
Purpura, Triton, etc., of very thin superimposed layers. With 
the microscope one may perceive in a thin section, the cylindrical 
cells with their head attached to the lowermost layer; or, on the 
inner face, the small rounded pittings where they have been 
attached. 

Homologies of the Operculum. Dr. J. E. Gray was, after 
Adanson, the first investigator who considered the operculum 
homologous with the right valve of the lamellibranchiates or 
bivalve mollusks. He has shown that the operculum is developed 
on the embryo long before it is hatched ; that it is placed on and 
covers a particular part of the body called the lubus operculigerus 
and which bears to it the same relation which the mantle does to 
the shell, and that its growth occurs in the same manner; that 
this growth is made by the addition of new matter to the inner 
surface and especially near the margin ; that it is attached to the 
animal by means of one or more muscles, which, as in the bivalve 
shell, pass from the larger valve or shell to the smaller one or 
operculum; that the operculum, as it increases in size, is 
gradually moved on the end of its muscle—the many-whorled 
operculum of the Trochi revolves as many times on the end of 
the muscle as the many-whorled spiral shell turns on its imag- 
inary axis; that the operculum is often lined internally with a 
shelly coat like a shell, and sometimes, like the Cowries, its outer 
surface is covered also with a shelly deposit by a special devel- 
opment.of the opercular lohe. 

The principal ditference between the operculum and the valve 
or shell of the gastropods consists :-— 

1. In the operculum having no cavity, its cone being depressed, 
fint or even concave, or very much compressed, forming only a 
spiral riband, as in the spiral operculum. But this absence of 
acavity is a difference only of degree, for the valves of some 
gastropods, as Umbrella, Patella, etce., are much flattened; the 
first resembling the annular operculum of Ampullaria and 
Paludina ; but the greatest resemblance is to be observed in the 
small, flat valves of Gryphiea, Exogyra, Chama, and other genera 
of bivalve shella which are attached by one of their valves. 
These valves are often quite as flat and destitute of any cavity 
as the operculum of any gastropod; and it is to be remarked 
that these valves exactly resemble a spiral opereuluin in shape, 
the remains of the ligament torming.a spiral mark on the outer 
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That such an occurrence would most probably be rare, is easily 
explained from its situation, as the operculum is protected by 
the last whorl of the spire of the shell when the animal is 
expanded, and by the mouth when it is contracted into the 
cavity of the shell. 

~ T have lately met with a very distinct example in a specimen 
of Fusus in the British Museum collection. In this specimen 
the apical half of the operculum has been broken off and the lost 
part has been renewed by an irregular roundish process, nearly 
of the size of the lost part, not quite as thick as the original 
portion, and formed of rather irregular horny plates; the smaller 
or first-formed portion being in the centre of the broken line, 
so that the restored part bears some similarity to the annular 
operculum of a Paludina. This restoration is exactly like that 
which would have taken place in a shell under similar circum- 
stances, and is a further proof of the truth of the theory which 
I have long advocated, that the operculum is a rudimentary 
valve, and is homologous to the second valve of the bivalve 
mollusks. 

“In examining two specimens of Pleuroloma babylonica, pre- 
served in spirits, with the opercula attached, I was much surprised 
to olgerve that the opercula of the two specimens were exceed- 
ingly different in structure and belonged to two distinct modifi- 
cations of that valve, one being subannular, with the nucleus 
apical, like the other species of the genus, and the other annular, 
with the nucleus subcentral, somewhat like the operculum of 
Paludina. The examination of the restoration of the lost half 
of the operculum of the Fusus before referred to has solved 
the difficulty, and I have no doubt that one of these animals 
had by some accident lost its operculum, and that it had grad- 
ually restored it; commencing, as in the case of the restored 
part of the operculum of the Fusus, by a small nucleus in the 
centre of the opercular mantle, on the back of the foot, and 
gradually adding new layers around the edge of it, until it 
formed an annular operculum nearly of the size of the original, 
but differing from it in shape, being less acute in front and 
nearly similar in form at the twoends. A more minute exami- 
nation has strengthened this theory, for the operculum of this 
specimen is less regularly developed than is usual in the annular 
operculum of the kind,,and is much thinner than the normal 
operculum of the genus, as is the case in both these particulara 
with the restored part of the operculum of the Fusus. 

“This change in the formation of the operculum when it is 
reproduced is just what might have been expected. The animal, 
when it has to form the operculum at its birth, begins its forma- 
tion at the tip, and increases its size, as the animal requires a 
larger operculum for ita protection, by the addition of new 
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Subspiral, or scarcely spiral, in Melania (Ixxi, 15). 
Multispiral, or many-whorled (ii, 86), a8 in Trochus, where 
they sometimes amount to twenty; the number of turns 
which the operculum makes is noé determined by the 
number of whorls in the shell, but by the curvature of the 
opening, and the necessity that the operculum should 
revolve fast enough to fit it constantly. (Moseley). 
Articulated, when it has a projection, as in Nerita (ii, 88). 
Radiated is a modification of the articulated operculum 
in which the spiral is not soevident. Navicella(1xxviii,78). 

Too much importance, however, must not be attached to this 
very variable plate, as an aid to classification ; it is present in 
some species of Voluta, Oliva, Conus, Mitra, and Cancellaria, but 
absent in others; it is (indifferently) horny or shelly in the 
different species of Ampullaria and Natica; in Paludina, it is 
concentric, whilst in the nearly related Paludomus it is lamellar, 
and in Cerithium it is either multispiral or paucispiral. The 
epiphragm or temporary plate with which pulmoniferous land 
snails close the aperture of the shell during hibernation may be 
distinguished from the true operculum by its homogeneity and 
want of growth-marks. 

The operculum is large and well developed in Concholepas 
Peruvianus, a large species of Purpuride having a shell limpet- 
or rather haliotus-like in its greatly expanded aperture and body- 
whorl and comparatively small spire. The animal, like the 
limpets adheres firmly by the suction of its foot to rocks, so that 
an operculum is in this case an entirely useless appendage—yet 
it is always present. 

“The majority of the individuals of Volutharpa ampullacea 
are without opercula, even without a trace of the pad-like gland 
or area from which the operculum is secreted. About ten per 
cent. of the individuals of the var. acuminata which I have 
examined had traces of this gland or area, marked by its smooth 
and rather whitish surface on the granulous dark slate-colored 
fuot. About fiteen per cent. had welldleveloped opercula in the 
proper position. I have ascertained the same to be the case 
with regard to the typical form, from alcoholic specimens, 
collected by Dr. William Stimpson in Bebring’s Strait. There 
is no mistake about this, strange as it may and must appear, 
that different individuals of the same species are indifferently 
operculate or inoperculate. 

A careful examination of this appendage reveals some singu- 
larities in it worthy of note. At first the operculum is of an 
ovoid form, with the nucleus near the edge at the larger end, and 
increases by additions around the edge, but principally upon the 
smaller or upper end. However, at some late period of its 
growth it takes a new start, and, seemingly, a new operculum 





54 BIVALVE SHELIS. 


exceeding the length of their valves; these never voluntarily 
quit their abodes, and often become buried and fossilized in them. 
They most usually burrow in soft ground, but also in coarse 
gravel, and firm sands and clays; one small Modiola makes its 
holes in the cellulose tunic of Ascidians, and another in floating 
blubber. 

The boring sheli-fish have been distinguished from the mere 
burrowers, perhaps without sufficient reason, for they are found 
in substances of every degree of hardness, from soft mud to 
compact limestone, and the method employed is probably the 
same. 

The means by which bivalves perforate stone and timber has 
been the subject of much inquiry, both on account of its physio- 
logical interest, and the desire to obtain some remedy for the 
injuries done to ships, and piers, and breakwaters. The ship- 
worm (Teredo) and some allied genera, perforate timber only ; 
whilst the Pholas bores into a variety of materials, such as chalk, 
shale, clay, soft sandstone and sandy marl, and decomposing 
gneiss; it has also been found boring in the peat of submarine 
forests, in wax and inamber. It is obvious that these substances 
can only be perforated alike by mechanical means; either by the 
foot or by the valves, or both together, as in the burrowing 
shell-fish. The Pholas shell is rough, dike a file, and sufficiently 
hard to abrade limestone; and the animal is able to turn from 
side to side, or even quite around in its cell, the interior of which 
is often annulated with furrows made by the spines on the front 
of the valves. The foot of the Pholas is very large, filling the 
great anterior opening of the valves; that of the ship-worm is 
smaller, but surrounded with a thick collar, formed by the edges 
of the mantle, and both are armed with a strong epithelium. 
The foot appears to be a more eflicient instrument than the shell 
in one respect, inasmuch as its surface may be renewed as fast 
as it is worn away. z 

In the museum of the Academy of Natural Sciences of Phila- 
delphia are specimens of J’holas dactylus from the coast of France 
imbedded in gneiss rock, much too hard to have been excavated 
by the valves of the shell; moreover the rough points of its 
sculpture show no signs of abrasion, which must surely have 
taken place if these delicate projections had been used to rasp 
the surrounding surface. 

The mechanical explanation becomes difficult in the case of 
another set of shells, Lithodomus, Gastrochwna, Saxicava, and 
Ungulina, which bore into calcareous rocks, and attack the 
hardest marble, and still harder shells. In these instances the 
valves can render no assistance, xs they are smooth, and covered 
with epidermis; neither does the foot help, being small and 
finger-like, and not applied to the end of the burrow. Their 
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*metimnes they are quite marginal; but they always 
ome wider apart with age. The beaks are either 
3 in Pecten; curved, as in Venus; or spiral, as in 
a and Tbiceras. In the latter case each valve is like a 
aive, especially those with a large aperture and small 
ax Concholepas ; it is the left valve which resembles 
niinary univalve. the ight valve being a left-handed spiral 
s€ the reversed gastropods. When one valve is spiral and the 
other fat. as in Chama, the resemblance to an operculated spiral 
tnivalve becomes very striki! 

In order to properly understand the relation of the bivalve 
shell to its owner. and thus obtain a clearer idea of the nomen- 
cisture employed in measurements, we should suppose a living 
lameliibranchiste to be creeping upon the sea-bed, its line of 
march directed from us. The shell will then be elevated, the 
lizament or hinge-margin uppermost. the opposite margin 
whence the foot protrudes lowest; these are then termed the 
dorsal and ventral margins respectively, and the distance 
between them is the height of the shell. I use dorsal margin 
in preference to beaks as a point of measurement. because in 
seme mollusks, such us Mytilus, the beaks are at the anterior 
end: it is ditteult to so locate the measurements az to suit all 
forms of shells. The hinge-line then indicates the direction of 
ieugth of the shell. and the actual length is the distance 
jctween the anterior and the posterior (or collectively lateral) 
i The breadth is a diameter transverse to the length,and 
the distance hetween the greatest exterior convexity 
vaive. The thickness refers to the distance included 
tetween the internal and the external face of a valve. When the 
anitoal travels from us in this manner, hinge-line uppermost. the 
beaks are usually nearer to. and their apices directed forwards 
twards the anterior end. or the directiun of march; whilst the 
ligsment binding the valves together is posterior to the beaks, 
or nearest the vbserver. The valves lying vn the right and left 
sides of the hinge-margin. when the shell is thus placed, are 
re=pectively termed right valve and left valv 

A» the shell lays before us in the study. the valves may be 
+ distinguished: place the dorsal margin from you, the 
ventral margin towards you. the exterior surface exposed; if 
the ligament is on the lett side. you have the right valve, and if 
on the right side. the left valve. There is frequently a lunule (ii, 
31),or small semicircular impression anterior to the beaks; when 
ppesrs on the rizht side, the valve is right. and vice versa. 
If the interior of the valve is placed uppermost, the dorsal 
warzin from us, the ventral margin tewands us, we lpok first 
furs sinus or flexure (ii. 31) of the pallial impression, a mark 
made by the retractor of the siphons; if on the left side, the 
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muscles by which the valves of the Brachiopoda are opened. It 
consists of two parts, the ligament properly so-called, and the 
cartilage; they exist either combined or distinct, and sometimes 
one is developed and not the other. The external ligament is a 
horny substance, similar to the epidermis which clothes the 
valves; it is usually attached to ridges on the posterior hinge. 
margins, behind the umbones, and is consequently stretched by 
the closing of the valves. The ligament is large in the river- 
mussels, nnd small in the Mactras and Myas, which have a large 
internal cartilage; in Arca and Pectunculus the ligament ie 
spread over a flat, lozenge-shaped area, situated between the 
umbones, and furrowed with cartilage grooves. In Chama and 
Isocardia the ligament splits in front, and forms a spiral round 
each umbo. The Pholades have no ligament, but the anterior 
adductor is shifted to such a position on the hinge-margin that 
it acts as a hinge-muscle. 

The internal ligament, or cartilage, is lodged in furrows formed. 
by the ligamental plates, or in pits along the hinge-line; in Mya 
and Nucula it is contained in a spoon-shaped process of one or 
both valves. It is composed of elastic fibres placed perpendicu- 
larly to the surfaces between which it is contained, and is slightly 
iridescent when broken; it is compressed by the closing of the 
valves, and tends forcibly to open them as soon as the pressure 
of the muscles is removed. The name Amphidesma (double 
ligament) was given to certain bivalves, on the supposition that 
the separation of the cartilage from the ligament was peculiar 
to them. The cartilage-pit of many of the Anatinide is fur- 
nished internally with a movable ossicle. 

The ligament is frequently preserved in fossil shells, such as 
the great Cyprinas and Carditas of the London Clay, the Unios 
of the Wealden and even in some lower Silurian bivalves 

All bivalves are clothed with an epidermts which is organically 
connected with the margin of the mantle. It is developed to a 
remarkable extent in Solemya and Glycimeris, and in Mya it is 
continued over the siphons and closed mantle-lobes, making the 
shell appear internal. 

The interior of bivalves is inscribed with characters borrowed 
directly from the shell-fisn, and affording a surer clue to its 
aftinities than those which the exterior presents. The structure 
of the hinge characterizes both families and genera, whilst the 
condition of the respiratory and locomotive organs may be to 
some extent inferred from the muscular markings. 

The margin of the shell on which the ligament and teeth are 
situated, is termed the Ainge-line (ii, 31'. It is very long and 
straight in Avicula and Arca, very short in Vulsella, and curved 
in most genern, The locomotive bivalves have generally the 
strongest hinges, but the most perfect examples are prevented 
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that the entire structure and aflinities of molluscous animals can 
be predicated from the examination of an internal mould ora 
morsel of shell, any more than that the form and habits of an 
extinct quadruped can be inferred from a solitary tooth or the 
fragment of a bone.* 

“Who has not admired the beauty of shells?” exclaims 
Carpenter,t “ the rich lustre of the Cowries; the glossy polish of 
the Olives ; the brilliant painting of the Cones ; the varied layers of 
the Cameos; the exquisite nacre of Mother-of-pearl? Who has not 
listened to the mysterious ‘ sound of the sea’ in the Whelks and 
Helmets, or wondered at the many chambers of the Nautilus? 
What child ever went to the sea-shore without picking up shells; 
or what lady ever spurned them as ornaments of her parlor? 
Shells are at once the attraction of the untutored savage, the 
delight of the refined artist, the wonder of the philosophic 
zoologist, and the most valued treasures of the geologist. They 
adorn the sands of sea-girt isles and continents now; and they 
form the earliest ‘ footprints on the sands of time’ in the history 
of our globe.” 

CARTILAGES. 


Mollusks have no internal skeleton comparable to that of the 

Vertebrata, but in the Cephalopoda the most active and highly 
organized of the mollusca are found cartilaginous supports for 
some of the organs, partially replacing the vertebrate skeleton. 
Those of the principal nerve-ganglfe are well developed, some- 
times completely enveloping them; besides which the principal 
organs of sense, the valves of the mantle, the fins, ete., are duly 
provided. 
As might be expected from its habits, the cartilaginous 
stem of the Nautilus is the most simple of all the cephalopods, 
consisting of a well-developed head-cartilage, 80 shaped and 
situated as to support the wsophageal ring, the cerebral and pedal 
commissures, whilst two prolongations of it serve the funnel or 
siphon. 

Tn the dibranchiata, unlike the Nautilus, the head-cartilage 
forms a complete ring around the wsophagus; from the medial 
line of the back of this ring spring two luncet-form cartilaginous 
processes, the cartilages of the eyelid, and the under side of the 
sane ring spreads into a spoon-shaped process which comes far 
forward and supports the eyes; particularly when, as in Sepia, 
it reaches to the sides of the head and encompasses the ocular 
Perot: 





. Bludes. Critiques 2 aur tes ‘“Molluayuss Possilea, par I, Agassiz, Nou. 
chutel, 1840, 


+ Lectures on Mollusca, Smithsonian Report, 1860. 
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and in the comparatively sluggish littoral genera it is not 
found at all. 

In the Gastropoda the cartilaginous internal supporting organs 
are reduced to two, or sometimes four small plates; they are 
found in the head, are more or less closely connected with one 
another, and are surrounded by the pharyngeal muscles. They 
form the supporting apparatus of the radula and the parts 
connected with it, and also afford points to which some of the 
pharyngeal and radular muscles are inserted (ix, 99). 


MUSCLES, ARMS AND FINS IN THE CEPHALOPODA. 


In Nautilus we distinguish the two adductor muscles, by which 
the animal attaches itself to the walls of its shell, and which are 
united by a horny collar; and within the shell itself we may 
notice on either side the impressions of these attachments, 
sunkeninto the pearly walls. Ontheouterside of the head-cartilage 
and its projections towards the siphon is found another important 
muscle, that of the neck or collar, which resembles the cartilagi- 
nous neck-plate of the dibranchiata. Other strong muscles 
arise from the surface of the two siphon cartilages and form an 
organ more or less completely tubular—the siphon (xxiii, 9)— 
the important means of conducting the respired water when 
driven out from between the body and mantle by the contraction 
of the latter, and serving as a swimming organ also, by the same 
action performed with greater vehemence. In swimming, the 
aperture of the funnel or siphon is normally directed towards 
the head, and its discharges cause a series of rapid backward 
motions, but the animal is able at will to direct the stream to 
either side, and even to bend the anterior end of the siphon back 
upon itself to some extent, when it desires to vary the direction 
of its movement. In some genera a valve is developed within 
the funnel preventing the reflux of the water. The funnel is 
entire in the dibranchiates, but cleft in its length in the Nautili; 
upon ita base is found, in the decapod genera, a portion of the 
curiouasstitfening processes (appareil de résistance) alreadyspoken 
of. In Onychoteuthis and Ommastrephes the fannel is lodged 
in 2 special cavity in the under side of the head. 

The so-called fins or swimming membranes, wanting to nearly 
all the octopods and the Nautili, exist in all decapods, in their 
various genera assuming distinctive forms which may occupy 
either the whole of the sides of the body (xxvii, 46) or only a 
portion thereof, and even extend behind into a sort of tail 
(xxvii, 44). These membranes in Loligo, Ommastrephes and in 
Onychoteuthis are formed of transverse muscular layers covered 
with a very thin epidermis, their surface striated by the muscular 
fibres beneath. These fins are not contractile. but invariable in 
form; they are firm and coriaceous, their edges are alwaya entire 





64 MUSOLES, ARMS AND FINS IN THE OEPHALOPODA. 


two lines in all the genera except Sepia, in which they are in 
four lines. Always very oblique, raised on a narrow excentric 
stalk, they are fleshy, marked externally by a thin margin which 
contines a corneous ring, in the middle of which is an elevated 
surface. The functions of these cupules compared to those of 
the octopods appear to differ in this respect, that they cannot 
hold by suction, being prevented by the thin border and corneous 
ring, but in lieu of this means of prehension they have the ring 
itself powerfully armed with recurved points, and greater facilities 
of attachment on account of having the cupules pedunculated 
and movable, instead of sessile as in the octopods. Ina state 
of repose these formidable rings are covered by their fleshy 
borders ; the latter are only contracted when their weapons are 
to be used. 

Whilst the corneous circle or ring exists in all decapods, it is 
modified nevertheless in thedifferent genera. Enoploteuthis, and 
the fossil Belemnites offer a curious modification of structure of 
the corneous ring, which has disappeared apparently, and is 
replaced by powerful recurved hooks, which are really the two 
halves of the ring applied closely together. These hooks are 
retractile or extensible at the will of the animal, and when 
retracted are totally enveloped with flesh—recalling the velvet 
cushion of the paw of a cat. 

The tentacular arms or tentacles of the decapods, always 
arising from subocular sacks in the circle of sessile arms and 
between the third and fourth pairs of the latter, are entirely 
retractile in Sepia, in Sepiola and in Rossia, and only partially 
so in other genera. Very long (in Chiroteuthis six times the 
length of the body), they consist of a rounded or compressed 
stalk, generally without cupules, and an expanded and thickened 
extremity or club, armed with cupules upon its internal face. 

. These cupules or hooks are very unequal in size and occupy four 
lines upon the club in Loligo and Ommastrephes, six in Histio- 
teuthisand six or ten in Sepia, Sepiolaand Rossia. Onychoteuthis, 
Enoploteuthis, Celeno and Belemnites have hooks, in two rows; 
und in the two former there is additionally a gronp of small 
cupules and tubercles at the hase which may be used to form by 
the apposition of these parts in the two tentacles a sort of 
fleshy articulation and support for the action of the armed 
clubs, Chiroteuthis has an additional oval fleshy cupule at the 
extremity of the club. 

The web which connects the arms in many of the cephalopods 
may be likened to an umbrella of which the arms themselves 
nay represent the ribs. It is but little developed in some genera, 
but attains an enormous development. in Cirroteuthis (xxiii, 7), 
where it unites all the arms to nearly their tips; and in species 
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and these lobes are mostly of glandular structure, though Kefer- 
stein has found them in Buccinum to consist of interwoven nreshes 
of muscular fibres, in which are lodged beautiful nucleated cells. 
These lobes or filiform processes, like those of the mantle, are 
tactile organs. 

When the foot is greatly expanded, as in Cymba, Harpa, 
Dotium, etc., it is generally laterally recurved over the shell, 
somewhat like the mantle in Cyprian and Marginella. In Oliva 
(iii, 46), and in Ancillaria, the propodium, represented by trian- 
gular lobes, lies flat, while the distinctly separated mesopodium 
covers a portion of the sides of the shell. In Natica the propo- 
dium is greatly developed forwards, extending beyond the head 
and reflected backwards over the latter in such manner as to 
conceal it, with its tentacles, and the anterior part of the shell 
itself, from view (Ixiii, 41'. The mesopodium in Natica, being 
likewise largely retlected over the shell, the respiratory cavity is 
covered, but a canal is developed between the reflected pro- 
podium and the mesopodium, which conveys water to the 
branchie. 

There is 2 rounded glandular opening in the sole of the foot 
of many gastropods (Pyrula, vii, 85), which is the external 
opening of the pedal aqueous vascular system ; to be more par- 
ticularly noticed hereafter. 

Nearly all of the prosobranchiates whilst in the larval state 
support an operculum on the dorsal side of the metapodium ; 
with some, the operculum is fugacious, being lost in the trans- 
formation of the animal, yet it continues present in most of the 
groups. The opercular mantle sometimes extends beyond the 
horders of the operculum itself, and is divided into processes or 
filaments, which may, as in Ainpullaria, be reflected over it. 

The foot is the organ of locomotion of univalve mollusks; 
the anterior portion is protruded, and then by means of wave- 
like muscular contractions of the sole, the whole mass of body 
and shell is brought forward—when the former motion is 
repeated. In Phasianella,and many other genera, the foot is 
divided lengthwise by a furrow,and when in motion the muscles 
of the sole are alternately used on cither side, so that the effect 
of the motion is that of a pair of feet. In attached shells, like 
Vermetus, the foot is only rudimentary and serves merely as a 
support to the operculum, 

In retiring within the aperture of the shell the foot is generally 
doubled upon itself across the middle, so that its dorsal posterior 
side, bearing the operculum, comes outermost ; but in Oliva and 
Voluta it folds longitudinally, whilst the quadrate foot of Conus 
is withdrawn obliquely, without folding, first the right,and then 
the lett side. 

In the Scaphopoda the foot if vermiform (iii, 43). 
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In the burrowing species, the foot is large and powerful, and 
in some of those which excavate cells within hard substances, it 
is studded with siliceous spicula, which make it an etticient 
instrument for boring: although it is very doubtful whether this 
is the only or even the principal means by which the animal 
works. 

Adductor Muscles. These attach the animal to the valves of 
the shell upon either side, and their contraction serves to close 
them together. Their insertion is shown by scars upon the 
valves ii, 31, 32; iii, 51), and these indicate an important 
difference in position and in number, useful in the classification 
of bivalve mollusca. In the Monomyaria (ii, 32), the adductor 
is single and usually subcentral: Ostrea, Tridacna, etc., being 
examples; whilst in the Dimyaria (ii, 31), including most of 
the bivalves, there are two adductor muscles, situated anteriorly 
and posteriorly near the margin. The action of the adductors - 
is antagonistic to that of the ligament which connects the valves ° 
of the shell, and which passively opens them. Their contraction 
is rapid and powerful, exerting a force which is enormous, when 
compared with their size and weight; according to the experi- 
ments of M. Leon Vaillant made at Suez, a Tridacna, 21 centi- 
metres long, and the muscle of which weighed but 39 grammes, 
lifted a weight of 4914 grammes by its contraction. In Pecten 
varius (ii, 32), two large independent impressions are formed by 
the adductor, the muscle itself being composed of two elements ; 
there is also in the left valve a third impression produced by the 
foot. S6 in Anomia, whilst the right valve has the single 
muscular impression only, the lett valve shows three additional 
sears, the large central one being that of the muscle of the plug 
(the equivalent of the byssus of Pinna and Modiola), a smaller 
one within the umbo, and one in the disk being caused by the 
retractors of the foot. These foot retractors cause scars upon 
the valves of many of the pelecypoda; in the dimyarians the 
anterior pair are attached within the umbones as in Modiola or 
Mytilus (iii,51), or nearer the adductor, as in Astarte and Unio; 
the posterior pair are often close to the adductor so that their 
scars are not separated from it. The Unionide have two 
additional retractors of the foot attached laterally behind the 
anterior adductor (iii, 52); in Leda, Solenella, and a few others, 
this lateral attachment forms a line extending from the anterior 
adductor backwards into the umbonal region of the shell. 

Ata certain distance within, and parallel with the margin of 
the shell. is an impression caused by the muscular mantle-margin, 
and termed the pallial line (iii, 31, 32); it connects the scars of 
the adductors. In the monomyaries it is broken up into an 
irregular chain of spots. The presence of a sinus (iii, 31) in 
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Dr. Lockwood, in the paper reported above, has witnessed a 
similar movement by this species. 


NERVOUS SYSTEM. 


(Plate V.) This consists of a group of symmetrical ganglia 
surrounding the esophagus, communicating by commissures and 
sending forth nerves to the various organs. This nervous collar 
may be considered the representative of the brain of vertebrates. 
It may be doubted whether the movements of the animal are 
governed by will to any great extent, most of them appearing to 
be the reflection of external stimulants, or automatic. The 
ganglia and the nerves to which they give rise are specialized as 
follows: 1, cerebral ganglia; 2,the asymmetrical ventral ganglia, 
branchial, and visceral; 3, the symmetrical or paired 
yanglia ; 4, one or several pairs of small ganglia, called stomato- 
gastric, and connected with the pharynx and esophagus. 

The development of these several ganglia agrees with that of 
the organs which they serve, and of course where an organ is 
suppressed, as the foot in the attached oyster, the corresponding 
ganglia are also undeveloped. Difference in the form of the 
animals influences also the distribution of the nervous centres, 
and is mainly shown in the length of the commissure or con- 
nectives, which in some cases are very long, in others again, 
quite short. 

The nerves of feeling or sensation are very widely diffused 
throughout the body. The nerves by which motion is produced 
are quite distinct from these, yet accompany them so closely as 
to appear like parts of the same cords. 

Cephalopoda iv, 65, 66). The Nervous System is mainly 
identical with that of the gastropods, yet the relatively high 
position of the class is shown by the greater concentration of its 
elements: in the Octopus the cerebral volume is considerable. 
The cranial cartilage contains a pellucid fluid comparable to the 
cerebro-spinal liquid of the vertebrates. There are the three 
typical pairs of ganglia, the cerebral, pedal and visceral, surround- 
ing the gullet and connected by commissures ; whilst the nerves 
which supply the buccal mass, the alimentary canal, the heart, 
the branchiz and the mantle develop.additional local ganglia.* 





* The change of color uf cephalopods by the chromatophores (iv, 60, 61) 
is a case of mimicry, but depends on the pallial nerves; their section 
paralyzes the dilatur muscles of the chromatophores and renders the 
animal pale; i:ritation darkens its colors by expansion of the same; 
intense light paralyzes them also temporarily. 

The nervous string in each arm of the cephalopods is a centre for reflex 
movements, in the same manner as the spinal marrow in the vertebrata, 
and there movements show the character of protection and defense, like 
the movements of a decapitated frog.—FREDERICQ, Archiv. Zool. Hap. 
vii, 585, Physiology of Octopus oulgarte. 
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their origin. Almost all of the nerve-cords arising from these 
three ganglionic pairs may also develop ganglionic enlargements 
whence numerous nerves in their turn originate. Such is the 
general plan of the nervous system in prosobranchiates, differing 
but little from that of the lamellibranchiates or bivalve mollusca, 

The most important modifications of this arrangement are 
found in Haliotis, Fissurella and Chiton. In Haliotis the 
cerebral ganglia are dispersed, not very distinct, but united by 
a large commissural loop, whence proceed the nerves of the: 
cephalic tissues and organs. The subcesophageal mass furnishes 
on either side a very large trunk consisting of two superposed 
nerves: the pallial and pedal, the latter being united by numerous 
transverse commissures. The commissures of the visceral 
ganglia are crossed. : 

According to the observations of von Jhering the pedal ganglia 
of Fisurella are elongated and united by a series of transverse 
commissures. 

The nervous system of Chiton (v, 68) shows a simple loop 
passing over the esophageal bulb, and united below by a com- 
missure. These mollusks have neither eyes nor tentacles and 
their mouth is reduced to a simple orifice, consequently the 
cerebral ganglia are atrophied. The pedal nerves are united by 
transverse commissures, as in Haliotis and Fissurella and in 
the annelids. 

In the opisthobranchiates, the ganglia are closely joined, yet 
distinguishable. The cerebral ganglia are placed above and in 
front, the visceral below and in the rear, the pedal without; the 
two latter connected from side to side by commissural loops. 
From the cerebral ganglia arise olfactory nerves, which develop 
a large special ganglion in their course. In Aplysia and Bulla 
there is a very large genito-branchial ganglion, distant from the 
subwsophageal ring, with which it is united by a double com- 
missure. In Tethys the ganglia are fused into a single body, 
furnished with a commissure forming a nearly complete circle. 

In the pulmonifera or snails (v, 67), the cerebral ganglia are 
distant in Limax, Vaginula and Oncidium, but join, without 
commissure in Glandina, and Testacella. Two commissures 
proceed from each of these ganglia, the first joining the pedal 
the second the most anterior of the visceral ganglia of its side. 
Three additional visceral ganglia, with the two pedal ganglia 
form a subeesophageal ring, united by commissures as in Limneea 
or Zonites, or close without connectives as in Glandina and 
Testacella. Through the midst of the circle passes a branch of 
the aorta. It will be seen that the visceral ganglia are five in 
number; their disposition is usually two on the right and three 
on the left side in snails having dextral shells and vice versa in 

ose having sinistral shells. These ganglia innervate the 
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recover this faculty, according to Réaumur, upon being again 
inoistened. 

Phillirhoé bucephala, a pelagic mollusk inhabiting the Medi- 
terranean, exhibits this quality in a remarkable degree. It 
suflices to plunge it into fresh water to excite its luminosity, 
and the addition of a drop of ammonia will cause its entire 
surface to become resplendent for some time with a lively, 
bluish light. 

Panceri has shown that the phosphorescence of Phyllirhoé 
proceeds from special cellules provided with a golden yellow 
pigment, and analogous to the chromatophores of cephalopods. 
These Cellules of Miller are in intimate relation with small 
ganglionic swellings of the peripheric nerves, and it has been 
advanced as probable that the phosphorescent emission is excited 
by the nervous system. 


ORGANS OF SENSE, 


Touch. Cephalopoda. This is, of course, the most widely 
diffused of the senses in the mollusca, every portion of the body 
being extremely sensible of contact with external objects, but 
in the Cephalopoda the arms may be considered as specialized 
tactile organs; the Octopus, for instance, using its dorsal pair 
of arms in like manner with the horns of the snail or insects in 
exploring neighboring objects. 

Gastropoda. The principal tactile organs are the tentacles 
(vi, 72), and edge of the mantle, which is frequently fringed 
(iii, 45); but there are in addition, in certain prosobranchiates 
lobular productions of the head near the tentacles, which appear 
to have a similar function (plate 3). 

In the prosobranchiates, the tentacles, always two in number, 
are solid structures, not invaginate and capable, of retraction 
within the head as are those of the pulmonates; they arise from 
the front dorsal part of the head and in the proboscidiferous 
species are situated at the base of it. The tentacles usually 
bear the eyes upon stalks which are connate with or branch out 
from them. The position of the eyes varies in different genera; 
thus they are found near the bases of the tentacles in Littorina, 
Dolium : lxii, 21), or near the middle, as in Murex, Fusus, Cassis, 
Mitra, ete., or even at the end, as in Terebra. In Strombus the 
robust eye-stalk originates about the middle of the filiform 
tentacle (lix, 56). In many holostomates, as Trochus, Nerita 
‘xxviii, 57), Ampullaria, Paludina, etc., the ommatophores are 
entirely separate from the tentacles. 

The tentacles are sometimes delicately hairy, and these hairs 
are evidently tactile also, In the same category of tactile organs 
must be included the lobes, filiform processes, etc., of the mantle- 
margin, as well as the processes which beset the mantle lobes of 
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another at the edges of its free prolongation, which forms the 
iris, and between these two layers occur longitudinal muscular 
fibres. A layer of cartilage underlying the tapetum, forms the 
inner ocular capsule, which extends externally as far as the iris, 
and is penetrated on its inner side by the fibres of the optic 
nerve. The ciliary body is formed of connective tissue with 
muscular fibres and is placed, as a thick rim, upon the free edge 
oftheinner capsule. The lens is composed of layers of structure- 
less membrane, which are cuticular productions of the ciliary 
body ; it is almost cylindrically elongated in the direction of the 
axis of the eye. The vitreous humor is a transparent fluid. The 
retina, lining the inner capsule, has an outer and an inner 
stratum, separated by a pigment layer. The inner stratum is 
composed of prismatic or cylindrical rods, the inner ends of 
which, turned towards the ocular cavity, are covered by a 
membrane ; the outer stratum is filled with the plexus of the 
optic nerve fibres and with ganglionic cells, connected by tissue ; 
thus the nerve terminations must penetrate the pigment lying 
hetween the two strata of the retina in order to reach the rods 
in the inner stratum. 

The pedunculated eye of the Nautilus is much simplified in its 
structure, having neither cornea, lens nor vitreous humor. The 
creeping habits of the animal, the abundant protection afforded 
by its external shell, its want of offensive armor upon the 
tentacles are here found correlative with a degradation of the 
visual organ. 

A great difference in the size of the eyes in the pelagic and 
littoral genera accompanies the difference of habit. The littoral 
Octopus, always existing where the light of the sun penetrates 
with more or less power, has small eyes, whilst they are enormous 
in those genera which inhabit the high seas, penetrating to great 
depths, and which are evidently nocturnal in their habits. So 
also we find the situation of the eyes to differ according to the 
habits of the cephalopods: thus the shore species, especially the 
creepers. have their eyes placed laterally on the back of the head, 
thnt they may look above and around, but not helow them, whilst. 
the swimmers on the contrary have their large eyes placed 
directly on the sides of the head to give them equal visual 
powers in all directions. The eyes in the octopods are fixed, 
without movement, whilst in the decapods they are free and 
capable of movement; in the former the skin is susceptible of 
contraction, 60 as to cover the eye entirely, fulfilling the 
functions of an eyelid; whilst in the latter the littoral species 
are furnished with this protection, but the pelagic ones are 
without it. 

Gaatropoda. We have already seen that the eyes are variously 
situated upon or branching from the tentacles (ommatophores) 
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nudibranchs, and Oncidium occupy various portions of the 
surface of the mantle. 

The Scaphopoda are structurally degraded ; the head is rudi- 
mentary and possesses no eyes. 

Lamellibranchiata, Some of the mollusca which in the adult 
state are blind are provided with excellent organs of sight 
during their more active larval existence. Thus, larval lamelli- 
branchiates have a pair of eyes near the mouth, which are 
wanting to the adults. However. this loss is compensated by the 
development of numerous ocelli on the mantle-border. These 
are particularly apparent in Peeten (vi, 75), and Spondylus, 
varying in number on the two sides of the hody in the 
inequivalve species : thus, Spondylus gederopus has sixty ocelli 
on the right or fixed side, ninety on the left side. Small eyes 
are developed also upon the tentacles or papille sometimes 
ornamenting the extremity of the siphons, as in Cardium edule, 
the Unionidie, ete. The structure of these ocelli is similar to 
that of the eyes in gastropods. 

Auditory Organs. The organs of hearing in mollusks consist 
of a pair of sacks or oturysfs, containing a liquid in which is 
suspended one or several calcareous concretions termed ofolites. 
The walls of the otocysts have a vibratile, ciliated epithelium 
causing a constant movement of the liquid which they contain. 
A special acoustic nerve supplies the organ. 

Cephalopoda (vi,71). In the dibranchiates the auditory sacks 
are lodged in cavities of the cephalic cartilage: they each contain 
a single, large. calcareous otolite. In the Nautilus, however, 
these sacks are found attached to the pedal ganglia, and contain 
numerous otolites. The external ears are hollow, plicated pro- 
cesses on the side of the eves, communicating through a passage 
lined by a glandular membrane, with the auditory sacks. 

Gastropoda \vi, 77). Souleyet first detected auditory organs 
in univalves, and Siebold, Krohn, Killiker, Schmidt, Lacaze- 
Duthiers and Jhering have so multiplied observations upon this 
point, that their existence in all prosobranchiates may be con- 
sidered highly probable. 

Two auditory vesicles usually exist, and very generally appear 
to be sexsile upon the pedal gang! | where they appear as small 
white points, In the heteropoda, in many nudibranchiata, as 
shown by Hancock, and in numerous genera of branchio- and 
stropoda, which have been carefully examined by 
uthiers, however, there seems to he no doubt that the 
auditory nerves arise from the cerebral ganglia, even though the 
vesicles may be situated close to the pedal ganglia. 

Within the vesicles are found, in many univalves a single 
large, somewhat spherical otolite, whilst in others numerous 
smaller ones exist, amounting to fitty, to » hundred in some 
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amputating the tentacles the animal is no longer able to direct 
its movements towards savory and odorous morsels as did the 
Arion mentioned above. Dr, Sochaczewer of Berlin, however, 
does not believe the olfactory organ in terrestrial mollusca to 
reside in the tentacles. A Helix deprived of its tentacles never- 
theless manifested perfectly its repulsion for the odor of turpen- 
tine, yet a small rod dipped in the essence was held between 
the tentacles of another Helix without the animal manifesting 
any sensibility of its vicinity. Dr. Leidy locates the sense of 
smell in a “blind sac or depression opening below the mouth.” 
the mucus canal or Sinus of Kleeburg. In the fresh-water pul- 
monates, Lacaze-Duthiers locates the olfactory organ in a 
depression of the external side of the basal enlargement of the 
tentacles. 

The seat of the organ in the prosobranchiates and lamelli- 
branchiates has not been determined. 

Kdlliker has made the interesting discovery that a pair of pits 
or papilla, as the case may be, situated behind or above the eye 
in the Cephalopoda, are olfactory organs. They are pits above 
the eyes in the Teuthidz and Sepiadw and in some of the octo- 
pods, but in Argonauta and Tremoctopus they are developed as 
papillee, and in Nautilus are elongated like small tentacles, placed 
immediately behind the eyes. D*Orbigny has mistaken them for 
external ears. : 

Many of the mollusca give forth a perceptible odor, agreeable 
or otherwise, such as the musky smell of the Eledone squid and 
of the snail Zyalina fragrans. Another snail (Helix fatens) is 
fetid, several give out an odor of garlic, Bulimux decollatus 
resembling laudanum, and Clausilia and Pupa something like 
sperm. 

Apropos to this subject is the following “ Note on the Origin 
of Ambergris,” published by Mr. H. Crosse in Jour, Conchyl. 
(3 ser., iii, 204, 1863): 

All the world is acquainted with ambergris, so frequently used 
as a perfume, either singly or in combination with other sub- 
stances; but the singular conditions under which it is produced 
are by no means so well known, It is produced by the cetaceans 
ealled cachelots, and is simply a result of digestion, a sort of 
intestinal calculus, a coprolite. This has been confirmed by 
numerous observers, including both tific men and whalers. 
It is formed into balls of various sizes in the digestive canal 
and appears with the excrement. It is probably caused by an 
unhealthy state of the animal, as the quantity diflers in different 
individuals from a few to a hundred kilogrammes, according to 
whalers, and some animals have none. It is encountered in 
many parts of the world, floating on the surface of the water, 
than which it is much lighter. And now tor the connection of 
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they require; the most active and energetic races live only ia 
shallow water, or near the surface; those found in very cook 
water are the lowest in their instincts, and are specially organi: 

for their situation. Some water-breathers require only moist sea - 
air, and a bi-diurnal visit from the tide—like the periwinkle, 
limpet, and Kellia; whilst many air-breathers live entirely in 
the water or in damp places by the water-side. In fact, the 
nature of the respiratory process is the same, whether it be 
aquatic or aerial, and it is essential in each case that the surface 
of the breathing organ should be preserved moist. The process 
is more complete in proportion to the extent and minute sub- 
division of the vessels, in which the circulating fluid is exposed 
to the revivifying influence. 

The respiratory system is of the highest importance in the 
economy of the Mollusca, and its modifications afford most 
valuable characters for classification, the orders being founded : 
upon it. : 

This classification may be thus stated : 


MOLLUSCA. 


Encephala, 
(Provided with a head: shell when present, univalve.) . 


Cass CEPHALOPODA. 


Order Dibranchiata, Owen. Breathing by two gills or branchiss, 
Order Tetrabranchiata, Owen. Branchie four. 


Crass GASTROPODA. 


Order Nucleobranchiata, Blainv. Respiratory organs forming‘ 
a nucleus on the posterior part of the back, simple and some- 
times not specialized. 


Order Proxobranchiata, M. Edw. Branchie pectinated or plume- 
like, situated in advance of the heart (Sea Mollusks with spiral 
shells). Includes the Cuvierian orders, Pectinibranchiata, 
Scutibranchiata, Cyclobranchiata, Tubulibranchiata. is 


Order Pulmonifera, Cuv. Breathing by lungs. (Terrestrial, or 
aquatic.) 

Order Opisthobranchiata, M. Edw. Branchie arborescent or 
fasciculated, exposed on the back and sides of the body near. 
its posterior end. (Sea Slugs, Nudibranchiates). Includes the 
Cuvierian orders, Tectibranchiata, Inferobranchiata, Nudi- 
branchiata. 


Order Aporobranchiata, Blainv. Respiratory organ little more 
than a ciliated surface, either situated at extremity of the 


. 
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and rudimentary ; sometimes, however, as in Turbo and Phasi- 
anella, the two gills are brought close together, so’as to appear 
almost as one. In the non-spiral shells, Fissurella, Parmo- 
phorus, and in Haliotis, the gills are symmetrical and both well 
developed. 

The form of the depressed respiratory cavity is triangular, in 
the hinder angles of which the heart and kidney are placed. At 
the same place also the rectum enters and passes forwards on 
its right side. At the left side of the same, but attached to its 
angles, the gills are placed, with the lamine free and extending 
into the cavity simple or double, with their basal position in 
relation with the heart. 

On the floor of the cavity, at the right side, by the rectum, lies 
the vagina or the ciliated furrow of the seminal passages and 
between these sexual organs and the rectum there is frequently 
pushed the tubular, inflated excretory duct of the kidney ; above 
on the rectum sometimes lies the prolonged anal gland with its 
opening in front of the anus, so that the openings of the anus, 
1 glands, kidney and sexual organs are arranged close together 
in the above order from without inwards at the right anterior 
side of the cavity. The covering of the respiratory cavity 
between the intestine and branchiw is embraced by the frequently 
large mucous gland, and between it and the intestine there is 
frequently a special color gland (Purpura, Murex). 

The respiratory cavity has its external opening on the back of 
the neck, under the mantle-border, which is here contracted to 
form a rounded hole. Sometimes the walls of this opening are 
produced into a canal or siphon (xlix, 14:. and this difference 
is one of much importance,agreeing with important modifications 
of the shell, and (excepting Natica) with difference of food. 
Thus the siphonostomata, as already stated, have the shell 
terminating in a notch or canal below. and are carnivorous, 
whilst the animals with a sessile respiratory opening belong to 
the holostomata, the shells with rounded apertures. and (with the 
exception of Natica) vegetable feeders. In some of the Murices _ 
the canal of the shell is very long, but where the canal is short 
or the aperture simply notched below it by no means follows 
that the siphon is short; on the contrary. in Cassis and Dolium 
it attains an extraordinary length, and is reflected over the back 
of the shell, so that the borders of its wall become dorsal (Ixii.21). 

Although there is no true siphon in the holostomata or 
herbivorous prosobranchiates, one of the neck-lappets is some 
times curled over, so as to form an analogous organ, as in 
Paludina and Ampullaria, The in-coming and out-going currents 
in the branchial chamber are separated by a valve-like fringe 
developed from the neck-lappet. In Fissurella, Haliotis (and 
the Scaphopoda) the respired current is still more effectually 














86 RESPIRATION. 


and cold climates are subject to a winter hibernation, and 
whilst in this state the heart ceases to beat, respiration is nearly 
suspended, and wounds do not cicatrize. The epiphragm or egg- 
skin with which the animal at this time temporarily closes the 
aperture of its shell is slightly permeable by air; like the shell 
it is a production of the mantle, and is in some species thin and 
cartilaginous (American and most European species). in others 
opaque in consequence of calcareous elements (subtropical). 
It is only formed by non-operculate pulmonates, and occasionally, 
when the mouth of the shell has been closely applied to another 
shell, or to a piece of wood or rock, suflicient protection is thus 
obtained and the epiphragm is not developed. In case the 
weather is very severe, the mollusk gradually retires farther 
within its shell, constructing additional epiphragms at intervala— 
always thinner than the first one. Cold is not the only cause of 
hibernation; dryness and want of food also produce it, and 
Fischer,* by placing a Bulimus decollatus alternately upon very 
dry and humid ground found that it would form and destroy 
epiphragms at the rate of ten or fifteen per month. Heat 
causes a summer sleep or wstivation, but in this the animal 
functions are much less interrupted. 

In the nudibranchiate mollusca the respiratory plumes form 
tufts or rosettes exposed on the back or sides of the animal 
(viii, 92); or they are protected by a fold of the mantle (infero- 
branchs and tectibranchs of Cuvier). Finally Eolis, Elysia, 
Pontolimax appear to have no specialized breathing organ, 
unless this office is performed by the dorsal papille of Eolis:— 
it has been doubted, because the animal appears to survive their 
loss without inconvenience. 

Pteropoda, The respiratory apparatus is branchiate when it 
exists, but is very diverse in its disposition in the different 
genera, In Clio there is no distinct organ ; in Euribia it consists 
of two naked appendages of the anterior part of the body; in 
Pneumodermon of a posterior organ, having some analogy to 
the branchial rosette of Doris; in the thecosomata ‘ Hyalma, ete. }, 
it is large, describing a regular curve, with anterior concavity , 
and contained in a cavity of the mantle. 

In the Scaphopoda there are no specialized respiratory organs, 

Pelecypoda viii, 89; xxii, 65). In the bivalve mollusea, or 
lamellibranchiata, 80 called from the form of the breathing organs, 
the branchiw are double, placed on either side of the body, and 
enclosed between the mantle-borders and the interior visceral 
mass, the latter interposed. Behind the branchial cavity are two 
tubes (Siphonida) or merely two orifices (Asiphonida) for the 
introduction or exclusion of the water destined for respiration. 





* Mélanges Conch., 35. 
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and Amphidesma the branchia is ingle on each side. yet divided 
by an oblique crease into two parts. like the opposite pages of 
an opened book. 





CIRCULATION, & SYSTEM. 


The heart (vii, 83°. 
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Alder records 60 to 89 pulsations in the nudibranchiates. The 
heart in embryos beats more rapidly than in adults, 

The heart is represented, in the Scaphopoda by a pulsatile 
sanguinary sinus, traversed by the rectum and communicating 
with a system of lucunw, having no lining walls. 

Lamellibranchiates (vii, 84; viii, $9). The blood is usually 
uncolored or slightly bluish, ax in the other classes; in Area 
perata, however, it is red—this specimen being commonly called 


the “bloody clam.” The heart occupies the median line: it has 
asingle ventricle, except in Arc: 





and two auricles. The ven- 
tricle is traversed by the rectum, except in Ostrea, Anomia, and 
Teredo, 

Aquiferous System. Cephalopoda, Worsal aquiferous pores 
are found opening upon the head in Argonauta and Tremoctopus : 
they communicate with large internal cavities. In Ommastrephes 
and Tremoctopus anal pores, with small ities, are found on 
each side of the siphon; in Onychoteuthis they are placed in 
advance of it; in other genera they are wanting. The buccal 
region in Histioteuthis and Ommastrephes has four aquiferous 
pores, and there are six of them in Ouychoteuthis, in Sepia and 
in Loligo: the other genera want them. Finally. there are 
branchial pores situated near the bases of the tentacular arms and 
between the third and fourth pairs of sessile arms: in Sepia, 
Sepiola and Rossia they communieate with the great cav' ities in 
whieh are lodged the tentacles: when contracted; in Loligo the 
smaller cavity only sutlices to lodge a portion of the tentacula, 
and in Histioteuthis, Ommastrephes and Onychoteuthis the 
eavity is still more restricted, and only occupies a part of the 
head anterior to the ey wanting in other genera. These 
pores are probably lubricative in fanction. 

Gastropoda, The aqueous vascular system of the foot and 
mantle-border forms an important connection between the venous 
sinus and the external world. It includes one or more pores on 
the pedal disk of gastropods and lamellibranchiates with direct 
communication with the hod. J through the 
pedal mass (vii, 85). It has been observed as a single pore in 
Murex. Dolium, Triton, Strombus, Beecinum, and many other 
gene In Nerite canrena Delle Chiaje saw the water spirted 
from a number of holes in the foot. 

The statement of the existence of the remarkable coinmuni- 
eation of the abdominal sinus with the surrounding water was 
rived with little faith. and the subject att as little 
attention, though immediately after Delle Chi discovery, 
R. E. Von Bir had fully demonstrated its existence in’ the 
Iamellibranchs. until fi made known his weighty 
confirmatory and the: ions. In Pyrula carica and 
 vanaticntata, Ayussiz observed a pore in the pedal disk, which 
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externally marked by as many muscular ridges which correspond 
to the bands connected with the arms. The buccal membrane 
doubtless assists in retaining the food of the animal in juxtapo- 
sition with the mandibles, and for this purpose the fleshy 
appendages are provided at their external extremity in the Cala- 
maries and in Sepioteuthis with suckers similar to those found 
on the arms. 

The /ips, of which the external one is thin, always short and 
with entire border, and the internal, in contact with the beak, 
thickened, fleshy and papillary or ciliated upon its edge, can be 
contracted over the beak, so as to cover it entirely, fulfilling 
functions analogous to the lips in mammalia. 

The beak is corneous (ix, 95; xxiii, 2,3 , with a more or leas 
calcareous investment in the tetrabranchiates. It ditfers from 
the beak of birds in that the superior mandible instead of 
covering the inferior, shuts within it. The superior mandible is 
composed of two distinct parts, the one rostral, more or less 
arcuated, sharp in front, forming behind a hood separated by an 
inferior expansion varying in length or breadth according to the 
genus, The inferior mandible, always larger, has a less sharp 
rostrum, and is also composed of a rostral portion and an 
inferior expansion ; but with this difference, that the lateral part 
is elongated on each side and forms a wing, varying in form. 

The fleshy tongue (ix, 98), is armed above with many trans- 
verse rows of recurved, spinous teeth, the arrangement of which 
differs in the various genera, Ordinarily, as in the dibranchiates, 
we find the series of teeth to consist exch of » central one with 
three side-teeth on either side of it, and sometimes, as in 
Eledone and Loligo, an additional plate on either side; but in 
Nautilus we find a modification in five somewhat quadrangular 
central teeth of which the middle one has the most pointed end, 
and on either side two long fangs with a much smaller plate at 
the base of each—in all thirteen teeth ina series, The central 
teeth, which are simple in Sepia and Sepiola, are tricuspid in 
Loligo and denticulated in Eledone; whilst the lateral unciaé 
are usually claw-like. Fifty rows of teeth may be found on the 
tongue of the Sepia; their continuous growth compensates the 
loss by abrasion. 

Under the tongue is found a fleshy mass covered with papilla, 
which is supposed to be the organ of taste; and in Nautilus we 
find similar papille on the tongue (behind the teeth), to its 
entrance into the gullet. 

The rounded, sack-like stomach which is situated towards the 
middle or end of the body is connected with the mouth by along 
central gullet; and the taleatine, more or less bent upon itself 
ends in a medial, ventral anus, 

One or two pairs of salivary glands are present in the dibran- 
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protrusion of the proboscis, on the contrary, is effected by press- 
ing forward the blood towards the head, an operation assisted 
by the contraction of the annular muscles of the fore-part of the 
body. In Natica, according to Troschel, the invagination of the 
proboscis commences at its extremity (like that of the tentaclea 
of snails) by means of two retractor muscles attuched to the oral 
mass. The same observer describes a muscular disk on the under 
side of the proboscis, behind the mouth, in Natica and Sigaretus. 
This disk possesses suctorial action and probably enables the 
mollusk to attach itself firmly to the shells of other species when 
drilling them for the purpose of devouring the soft parts. 

The oral mass is usually an oval body formed by invagination 
of the external skin through the mouth, from the upper posterior 
énd of which proceeds the esophagus. whilst at the lower posterior 
end is situated the lingual xheath, enclosing the odontophore. The 
wall of the oral cavity is filled mostly with flesh-colored muscles 
and clothed with an epithelium, which is often covered by a 
thick cuticula, and furnished with cilia on the roof of the mouth. 

The lips form a short hollow cylinder at the commencement of 
the mouth, made up of longitudinal and annular muscles, the 
latter preponderating ; and sometimes forming a ring-like thick- 
ening, which is greatly developed and cleft into lobes in the 
genus Conus.and forms another kind of sucking-disk, by the use 
of which the animal assists its locomotion—necessarily laborious 
on account of the weight of its shell. In the terrestrial branch- 
iferous genus Cyclostoma the snout possesses a similar disk. 

Jaws. The inner surface of the lips is sometimes covered by 
hard plates, which are evidently of much service in grasping and 
comminuting food. The jaws are attached by their hinder por- 
tions to the labial skin or membrane, from the epithelium of which 
they are secreted. They are hyaline, without structure, and 
yellowish, Their front face is detached from the membrane and 
frequently clevated like a scale, bearing sometimes, as in Dolium 
galea, a rounded free hook. In the prosobranchiates the jaws 
are 2 pair, situated on either side, but in some of the pulmonates 
this pair becomes united above, forming a single, arched, superior 
jaw (xiii, 58, 60).* These cheek plates or immovable mandibles 
are found in nearly all the tenioglossata, as well in those provided 
with a rouxtrum (Cyclostoma, Valvata, Rissoa, Jettreysia, Crepi- 
dula, Vermetus, Trichotropis, etc.) as in those with a haustellum 

«Marsenia, Natica. Cyprwa, Cassis, Triton, Strombus.ete.) They 
are apparently want nall the rachiglo: . Fusus, 
Nassa, ete). The linear horny plates” described in Bu cinum 


















* The jaw and ling ribbon of a large Helix, such as nD. albolabris or 
thyroides may be readily observed by offering tempting foud, such as a 
piece of lettuce or cabbage, to the animal. 
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covered by a multitude of siliceous teeth symmetrically arranged 
in transverse rows. The teeth of the anterior portion of the 
radula are the most developed but at the same time more worn 
than those of its posterior portion which have not yet come into 
use, and the projection of which above the surface is scarcely 
discernable. These teeth are thus developed behind and are 
successively taken into use. In the Littorinide the lingual 
plate reaches its maximum development, its length, when uncoiled, 
being in Tectarius paqodus seven times that of the body of the 
animal, In Patella, Chiton, Cyelostoma, ete., the odontophore 
is also relatively very long. 

For convenience of description the odontuphore may be 
divided into five longitudinal areas, which are crossed by the 
numerous transverse rows of teeth; these teeth are distinguish- 
able in character in each area (x, 11; xii, 13). The central tooth 
is termed median or rachidian, the adjoining area on each side 
bears the laterals or pleure, and these again are flanked by the 
marginals or uncint, Sometimes, however, only three areas are 
found, when the laterals are suppressed, and a cross series 
includes only rachidian and uncinial teeth. In Bullidw again, 
the rachidian teeth are suppressed and there are simply two 
bands of uncini, whilst in a few gastropods the tongue is 
unarmed, A numerical formula has been devised which repre- 
sents these teeth thus : 

In Troehus (oc. 5. 1.5. 2. ). meaning 1 rachidian, 5 laterals 
and numerous ( x being the sign of infinity) uncini. Muricids 
have but three longitudinal areas and the formula for Murex, for 
example, is 1. 1. 1., signifying one rachidian tooth, with a single 
marginal on either side. 

The following list, compiled by Dr. J. G. Fischer, will give 
some idea of the number of teeth developed upon the odonto- 
phores of several species : 

Eolix Drummondi, 16 (M 
Buccinum undatum,240(M. 











ius): Lolix papilloxa, 30 (Mobius); 
rius): Vaxea reticulata, 267 (Mibius); 
Fusns antiquua, 450 .Mibius); Subulina octona, 3025 (Fischer 
and Crosse): Liftorina littores 500 (Mbbius); Doris tubercu- 
lata, (000 (Hancock ; Limnaea juaularia, 8343 .W. G. Binney); 
Oncidiella celtica 8334 (Fischer and Crosse); Buldimux Cantagal- 
Ignus, 12.100 id.) 2 Heli axpersa, 14.000 (Thomson:: Zonites 
eurqemphalus, c Helir pomatia, 21,000 : Thom- 
son): Orthali V (FL & Cys Limar marimus, 
2x.x00 (Thomson); Tritonia Hombe gi, 36.000 Hancock»; Helis 
(thiesbr 296 (FL & C.). 

Whilst the number of teeth (as w 
transverse row 



























s their form) in each 
constant in the individuals of a species, the 
nuaber of the rows is, of course, variable, according to age and 
the usage which the ribbon has received : and the above figures 
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plicity of form, etc., of the radula. In their systematic labors 
Troschel and Gray raised the radula to the rank of a character 
of the first importance, in the molluscan, especially the gastropod 
system, and they accordingly made many changes, rearrange- 
ments, and improvements. 

To be sure. the tongue and its delicate teeth have been long 
since known, but they occupied only a subordinate place in the 
minds of systematists. With Lebert we might agree that 
Aristotle meant the teeth upon the radula (Hist. Anim. vi, 4. 
“habent queedam os et dentes, ut Limax, acutos et minutos,” 
and not as Lovén held, the jaws, but we meet with a better 
account of them for the first time in Swammerdam upon Palu- 
dina, Littorina and Neritina. 

.With many other striking observations upon mollusks we 
meet with the first description of the radula in Adanson, which 
with the underlying tongue he regards as a lower jaw. ‘ La 
machoire inférieure.” writes Adanson (Hist. Nat. du Seneg., p. 
17) in a Bulimus, his B. Kambeul, “ne consiste que dans le 
palais inférieur de la bouche, quest tapisé d'une membrane 
coriace, mais extrémement mince, blanche et transparente, sur 
laquelle sont distribués longitudinalement sur deux cens rangs 
environ vingt mille dents semblables @ autant de crochets courbés 
en arriétre, Ces crochets sont si petits qu’on a peine a les sentir 
au toucher, ou ne les distingue parfaitement quau microscope.” 

Poli was one of the first to figure the radule of cephalopods, 
gastropods and Chiton; then Savigny in his Zoology of the 
Description de VEgypte. Cuvier in his Memoires correctly 
described the radulw of a number of mollusks, but attached 
little systematic value to the part. On the other hand, Quoy and 
Gaimard, and Souleyet in the works describing the collections of 
their voyages. figured many radule, but they were not brought 
forward with suflicient: prominence. In QOsler’s work on the 
mode of feeding of mollusks, attention was again more especially 
directed to the radule, and Lebert studied the same more par- 
ticularly with reference to their microscopic characters, As 
already observed, the extensive observations of Loven and 
" el are the most comprehensive in their treatment of the 
subject of this discussion, though the great work of the latter 
approaches completion v slowly. We shall hereafter sketch 
an outline of the ela ions which have been wholly or 
partially based upon modifications of the odontophore, 

The tongue, beset with such teeth, is well adapted as an 
apparatus for filing off or rasping food and drawing it into the 
mouth, In mollusks whieh ep up on the ss sides of a 
vessel in which they are confined, one can easily observe the 
mechanism of eating. he tongue with the whole oral mass is 
pushed forward a little beyond the lips. so that one can see the 
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4 current of sen-water passing through the buccal apparatus, the 
lingual ribbon having no part in the operation. The animal 
takes two days to perforate the shell of Ifytilus edulis, and 
performs the work without the least motion of its shell, as must 
be the case whenever a circular hole is bored by mechanical 
action. The sea-water itself is probably the solvent used in 
boring by the mollusea, being charged with free carbonic acid ; 
and is directed by them against the object to be bored through 
the process of respiration, and ciliary currents. The action of 
sea-water upon limestone coasts in driving tunnels and excavating 
eaverns in the rock is evidence of this solvent power; and the 
same theory will probably account for the absorption of the colu- 
mella in the Purpuridw as well us other instances of absorption 
by the animal of portions of its shell.” 

I think that the above theory, ingenious as it is, will not 
account for the pertectly round hole, with clean-cut vertical walle 
made by horing mollusks in the shells of their prey; indeed it 
is ditlicult to imagine any solvent as the unassisted agent in 
making such a perforation ; yet,on examining a shell not entirely 
bored through, the bottom of the hole is perfectly smooth, 
showing no marks of mechanical rasping. 

The wxop! ready stated, opens into the upper pos- 
terior end of the mouth. In those mollusks furnished with a 
proboscis, that portion of the @sophagus which traverses it is 
much narrowed. and when the proboscis is retracted it is bent 
into a sigmoid or coil. In its entire length it is provided with 
interior longitudinal folds. Its middle is dilated into a sort of 
crop in Voluta, Dolium and s other prosobranchiates. Kefer- 
stein found in Triton va atum, and in Dolium yalea that 
»phagus, just behind the lingual wall (ix, 96), is dilated 
ww into a longitudinal pouch which is filled up with a gela- 
yjecting into the interior like a ridge: it 

sof a hyaline material, with many spindle-shaped or 
te cells with reund nuclei. A similar organ has been 
deter veted in species of Murex, Voluta (xv Ancillaria, ete. 
hin its simplest form (xiv, . is a dilatation of 
tet into which the hepatic ducts open. In Murex 
num it is rounded and curved so that the origins of 
yphagus and intestine approxim: In many of the 
blind sack has been detected in connection with the 
Tn some there are internal lobes or tilaments «as in 
copalix sand in others actual tooth-like bodies for com- 
pressing the food (Telescopium) In Bythinia, Strombus and 
Ptero the blind has been found to contain a tirm body, 
somewhat like the hyaline red of mussels; it extends some dis- 
tance into the cavity of the stomach. 

The tongue of the Bullidie being nearly unarmed, an organ 
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enlarged space is furnished with s number of folds which 
3 substitutes. 

In Conns there is on! nule gland xv, $v) 
doubttun whether this is salivary in funetion: Tre 
it a poison-cland. 









and it is very 
schel considers 











livary glands there is found in Murex not 
observed in other genera). a land lying above the esophagus ; 
it is thie ructure, of liver-brown color, divided 
into several large lolws and opens into the asophagus by two 
duct-.. Its pnrpose is unknown, In Dolium. the glands are 
enormon sisting of two enlarged portions, the anterior 
one compact and secreting the saliva. the posterior much larger, 
mem and the secretion of which is distinctly acid. a 
property first detected by Troschel. and afterwards observed in 
this and in several other mollusks by a number of investigators.* 
Troschel states that if the Lolium galea is irritated, it will 
protract its proboscis as much as a foot, and eject from it a 
quantity of clear fluid, with a very acid smell.and producing etfer- 
Vescence upon calcareous soil. The liquid bas been ascertained 
ty contain several per cent, of free sulphuric acid, and about 4 
per cent. of hydrochloric acid.t Low the mollusk secretes this 
acid, and how it protects its own tissues and the epithelial cells 
of the ylands themselves ayainst its action is not at all understood, 
The acid ss ion does not appear to be taken into the stomach, 
for Trosehel found in the stomach of Dolium seaweed and calea- 
Teous retains, Which, when a cially brought into contact with 
the acid. immediately commenced to dissolve. He thinks the 
secretion is for defensive purposes, and it has been suggested by 
others that it assists carnivorous mollusks like the Murex in 
boring into the shells of their victims—usually bivalve mollusea, 

The liver is « brownish or greenish gland of extraordinary size, 
which forms almost the whole of the usually spirally coiled hinder 
portion of the animal from the stomach back, giving up to the 
sex-plands but a small space. The form of the liver is, therefore, 
very much the same as that of the posterior portion of the body 
itself. It is lobulate, and when removed to water is found to be 
acinose, ‘The acini at their ends cleft into many digitiform 
processes; the duets from the acini unite, then those of the lobes, 
with trequently sinus-like dilatations, but ending as two bile ducts, 
placed one before the ot nd which correspond to the largest 
subdivisions of the liver, and approach and, finally, enter the 
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* Researches upon the organa tehich, in the qaateropoda, acerete sulphuric 
acid. Vy Prof. Paolo Panceri, Jour, de Coneh., 3d xer., ix, 308, 1860, 


1 De Luea and Panceri lave tined the existence of free sulphuric 
acid in the salivary product of Murex trunculus and M. brandaris. Ana, 
Se. Nat., 87, 1807. 
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always a distinct nucleus and its contents consist sometimes of 
a yellowish or greenish fluid, and within are concentrically Iami- 
nated urinary concretions. By bursting, these secretory cells 
allow the urinary concretions to escape into the water in the 
kidney. 

Externally, the kidney is spun over by a very thick and strong 
vascular network of the venous system. This vascular network 
has several openings into the kidney, through which the urinary 
products are mingled with the blood; and, consequently, when 
these are examined microscopically, they are found to contain, 
besides renal cells and free concretions, a considerable number 
of blood-corpuscles. 

Usually the kidney opens into the base of the respiratory 
cavity by means of a transverse, slit-like opening, encircled by a 
strong sphincter muscle Triton, Dolium. Cassis, Murex, Littorina, 
Natica, etc.) ; sometimes. however, it has a gut-like. etferent duct, 
a ureter, which passes forward between the rectum and sexual 
eanal, opening outwards not far behind the anus (Paludina, 
Turbo, Voluta, Conus. There are accordingly three etferent 
eanals alongside of each other at the right side of the respiratory 
cavity, viz., the rectum, ureter, vagina or vas deferens, The 
ureter is usually a somewhat dilated canal and is not simply a 
prolongation of the kidney, but is often separated from the latter 
hy a diaphragm perforated by a number of holes which are 
encircled by muscular fibres. Within, a number of longitudinal 
folds are to be observed, and it is covered throughout with ciliated 
epithelium. The ureter is usually tilled with water and it is 
possible that it may have some other significance than a mere 
efferent duct. 

Pteropoda, This little group of pelagic animals are much 
simpler in organization than the gastropods, and to a certain 
extent may be comparable to the larval stage of some of the 
latter. Their entire life being passed in the open sea, far from 
any shelter save that of tloating weed, they are active inhabit, 
swimming by the vigorous flapping of their natatory lobes, and, 
as might be expected, small and fragile as they are, are carniv- 
orous, Clio and Pneumodermon constitute the section Gymnose- 
mata,in which the head is distinct and the animal is without 
shell; these are provided with tentacles, the surface garnished 
with suckers.and well adapted for seizing their microscopic prey. 
There is also a lingual ribbon, well studded with teeth, and two 
jaws, cach consisting of an agglomeration of corncous spines, 
Bat the Pneumodermon possesses an additional and very curious 
prehensile organ which reca!ls the tentaculararms of the decapod 
Cephalopoda; in two long ewea placed at the posterior part of 
the pharynx are lodged cylinders covered with recurved spinules, 
and which like the proboseis of certain gastropods, the animal 
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heart The liver embraces the stomach and a portion of the 
intestine, its acini forming numerous lobules which open by 
orifices into the former, and the anterior portion of the latter. 
There is usually a blind sac; sometimes. as in Pholas, Tellina, 
ete.. very lo and extending between the circumvolutions of 
the intestine. Within this i» generally lodged a transparent, 
eylindrical. cartilaginons body called the crystalline stylet. which 
is sometimes present, sometimes absent in the same species, 
fram which Siebold infers that its appearance is periodical. It 
is probably an accessory digestive organ; but appears to be 
absent in some of the Monomyaria. In the Unionide the 
stylet is found in the intestine (it is over half an inch long 
in (. carioxux), and the blind sac is not developed. Those 
Pelecypoda having a closed mantle receive through the incurrent 
siphonal tube such microscopic food as may accompany the 
water inhaled for breathing ; in others the water has free access 
to the gills; and in both cases the cilisted Iuming of these organs 
arrest Hoating particles of food and mould them into threads by 
1 secretion of the surface; they are then propelled in the 
direction of the mouth. which they enter between the palpi. 
Minute vegetable organisms and animalcules are found in great 
abundance and varicty in the stomachs of bivalve shell-tish. 

The renal organs are paired. and have received, after the name 
of their discoverer, the appellation of Organs of Bojanus. They 
consist of symmetrical glands, at the base of the branchie, in 
the dorsal region. The exerctory canals of these glands open, 
in Mactra. Unio, ete., contiguous to that of the genital organs; 
in Arca and Pinna they unite with the oviduets; in the Pectinide 
the genital glands pour their products directly into the Organs 
of Bojanus. In the Unionidw, Cardium, Pholas, ete., Lacaze- 
Duthiers has found another orifice by which this organ commu- 
nieutes with the pericardium. The organs of Bojanus are 
brownish or greenish yellow, spongy. and secrete uri¢ acid, with 
concretions of carbonate of lime. 











































ORGANS OF SECRETION, 
Besides the deseribed in connec- 


tien with th 








livary and urinary org: 
chapter on the digestive system, there exist: in 
sone mollusks special organs, the products of which are sutt- 
ciently iinportant: in character to require particular description, 
The first of these i and of the Cephalopoda. 

The in! 93), (not present in Nautilus), 
is a tough ‘ous sack, the outer coat of which is thin’ and 
contents are disc! harged by a duct direct :or.as in 
pening, and 
thence dittised. in the surroundings water; covering the move- 
mncut of the animal by the obscurity in which it becomes almost 

























108 ORGANS OF SECRETION, 


the most highly prized and most beautiful dye known to the 
ancients.* 

Pliny states that in his time the purple dye was obtained from 
the Buecinum and the Purpura. The mollusk now known as 
Murer trunculus is generally supposed to have been that prinei- 

willy used by the ancients in obtaining the Tyrian purple. It is 
related that the discovery of the dye is due to the dog of a Tyrian 
nymph, which crushing some of these shells in its teeth, its mouth 
became stained with purple. It is possible that the fragile 
Ianthina may have been thus crushed, but the shells of the 
Muricidx would resist the dog's teeth. To be exact, this event 
occurred 1500 B. C. The color was so beautiful that the fair 
nymph expressed to her lover, Hercules, her desire to have a 
robe of similar hue. Hercules, of course, gratified her. It is 
evident that the product of two ditlerent species was mixed in 
order to produce the finest color, as Pliny gives the proportion 
of 200 pounds of juice of * Buccinum,” and. 111 pounds of that 
of * Pelagia” as suitable for obtaining a beautiful amethyst color, 
suilicient for 50 pounds of wool. The extent of the Tyrian 
industry is visible in numerous holes in the rocks, two to three 
feet deep, containing the breccia of shells anciently crushed in 
them for the extraction of the dye. The arms of the city as 
preserved on its medals was the purpura shell, and in the time 
of Strabo the multiplicity of dye-works unpleasantly affected 
the air of the vicinity. The Romans used various species in 
great quantity for dyeing purposes, and the remains of Murices 
form vast heaps; indeed in one case, at Turento, the mass is 80 
large as to have received the name of “* Monte Testaceo.” 

The color was prepared by pounding up small specimens, or 
by breaking the shells of larger ones and extracting the purple 
gland. This fluid was mixed with five or six times its weight of 
water, with twenty ounces of soda to every hundred pounds. 
Placed in lead or tin vessels the mixture was exposed to the sun 
for several days, until the hue desired was obtained, when the 
woo! simply plunged into it and allowed to remain for a few 
hours. Under Augustus the dyed Woo! brought as much as 
$200 per pound. 

The Indians of the new w orld also understood the art of purple 
ng from shellfish, and it is probable that all ancient peoples 
iti salah Sangli with 















5, 5, 1N59) “exhaustive fe Me 
ing paper, illustrated by 
pens of the color resulting from) vit plications of the dyes 

1 from Murices, Purpuras, ete. also Smithsonian Report, 
$2 Lovell a Edible Molluaka po V4 3 Grimaud de Caur, Ree. et Mag. 
Zool, 34, 1856. 
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sargassums, suspended hy one or several filaments. If these cords 
be broken, the mollusk emits an air-bubble enveloped by a 
glutinous substance which rises to the surface of the water, 
carrying with it the end of a new filament: upon coming in 
contact with the fucus a new attachment is formed, 

The Ianthina constructs a floating apparatus or raft (xvii, 99), 
attached to its foot and comprised of a quantity of airy vesicles, 
Lacaze-Duthiers states that upon detaching the float the animal 
sinks; but that the groove of the foot imprisons some uir-bubbles 
under a glutinous envelope, by the aid of which it again seeks 
and maintains itself upon the surface of the water until a new 
raft is developed. 

Many of the lamellibranchiates secrete a byssus, Its gland 

is situated in a groove towards the hase of the foot, on its ventral 
surface. It produces a number of elastic, adhesive filaments 
hy the aid of which the animal attaches itself to submarine 
bodies (iii, 41). In Tridacna, Avicula and Area the filaments 
cohere, forming a homogeneous mass; in Pinna the fibres are 
distinct, fine, numerous, silky, and capable of being woven, so 
that gloves have been made from this material. In Mytilus the 
filaments are frequently separated at the attached end so as to 
occupy several points of anchorage (iii. 40), 
Many embryonic Unionidae are known to possess a byssus, and 
a few adult species also have it; in Unio acuttssimus it is over 
an inch in length (Lea). By means of its byssus a bivalve 
mollusk is able to ascend perpendicular surface It abandons 
at will the various threads it has woven, and also breaks those 
which impede its movements. The activity of the hyssal gland 
of Pecten varius is such that Fischer has observed at Arcachon, 
an individual secrete sixty byssal bundles in cight days, during 
which time it had elevated itself on the aquarium glass toa 
height of about two feet—each abandoned byssus being attached 
about ‘4 inch below its successor, 

The byssal plug of Anomia is the caleareous product of a gland 
replacing the byssal gland; morphologically it is a calcified 
byssus, 
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There is much diversity in the reproductive organs of mollusks, 
and in some of them the whole history of reproduction is fraught 
with so much interest that [deem it advisable to devote a few 
pages to the subject. The reproduction of mollusks is in all 
cases effected hy means of eggs. Ina few gastropods the young 
are hatched and retained for a period within the oviduets of the 
parent—such oveviviparous spe are Paludina, Cymba, ete.; 
the eggs of the acephala also sometimes remain within the parent 
shell until hatched. 
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chiate Cephalopoda is undoubtedly that which relates to their 
sexual union, accomplished through the offices of one of the 
arms of the male, which becomes modified in its structure for 
this purpose, This arm, very unlike the others in appearance, 
sometimes becomes detached from the animal during the sexual 
union, and remains within the mantle of the female fora period, 
during which it enjoys a separate life. Each genus seems to be 
characterized, not only by the particular arm, either on the right 
or left side of the animal which is thus hectocotylized but also 
by differences in its appearance and structure. The third left- 
side arm of the Argonaut is first developed as a balloon-shaped 
sack, which finally splits open and reunites its halves upon the 
dorsal face of the arm which emerges from it, forming a chamber 
which becomes filled with spermatophores, in 2 manner not yet 
understood. Indeed the investigation of this whole subject may 
be considered as yet. in its infancy, and many points remain to 
be cleared up; thus in some genera no sack for the reception of 
spermatophores has heen found, and the heetocotylized arm 
appears to perform its office without subsequent detachment 
from the animal, mere erting itself within its own mantle to 
gather spermatophores, which it proceeds to deposit upon the 
Datel membrane of the female. The detached hectocotyle when 
first discovered in the mantle of the female was naturally 
regarded as a parasitic worm; that of Argonauta being termed 
Trichocephalus acetabularis by Chiaje and that of Octopus 
Hectocotylus octopodis by Cuvier. More recently it was supposed. 
to be the entire male animal of the cephalopod. 

The specialization of an arm for reproductive purposes in the 
Cephalopoda is curiously paralleled in the arachnida, as in some 
species of spiders certain parts of the palpi of the males are 
transformed for the same purpose into spoon-shaped organs. As 
to the loss of the hectocotylized arm, which at least occurs 
usually in some genera, as four of them had heen discovered in 
the mantle opening of a single female Octopus, there is no doubt 
that another arm is developed to take its place, and it is probable 
that these succeeding arms may be heetocotylized like the first. 

In Tremoctopus the third arm on the right side becomes 
hectocotylized ; it is then worm-like in appearance, with two 
rows of suckers on its ventral surface and an oval appendage at 
the posterior end. The anterior part of the back is fringed with 
a double series of branchial filaments (250 on each side), 
Between the filaments are two rows of brown or violet spota, 
The suckers (forty on each side) closely resemble, but are much 
sinaller than those of the normal arms, Between the suckers 
are four or five series of pores, the openings of ininute canals 
passing into the interior, There is an artery and vein on each 
side, giving branches to the brancl filaments, while a nerve 
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sexual union took place. He immediately examined the female 
again, and found the mouth surrounded by spermatophores 
attuched to the buccal membrane. After this examination, the 
animal was permitted to continue ovipositing, which she did for 
more than two hours. It is evident, says M. Lafont, that these 
spermatophores serve to fecundate the eggs at the moment when 
‘they pass out of the siphon and when the female takes them 
between her arms. Since that period more than half of the 
females of Sepia and nearly all those of Loligo that he has 
examined, were found to carry a greater or less quantity of 
spermatophores around their mouth. 

Steenstrup has shown (Ann. Mag. Nat. Hist., 2 ser., xx, 1857) 
that whilst the octopods (which alone are known to lose their 
copulatory arm) possess in the highest degree the power to 
reproduce mutilated members ; the decapods, on the contrary, are 
not able to remedy such losses by a new growth; and this is a 
cogent reason for believing that the process of fecundation is 
entirely different in the two groups. Steenstrup states that the 
hectoeotylized arms, so far as he can ascertain, present ne 
changes at the season of copulation, that they present the same 
features in small as in large individuals; and he assumes that 
when the young male leaves the egg it is already furnished with 
the hectocotylized arm proper to its species. 

Braun has supposed the aptychi to be the shella of the males 
of Ammonites, instead of opercula; thus he explains why they 
are so often found at the base of the first chamber of Am- 
monites. The opinion bas more recently been advanced that 
the aptychi were protective organs of the nidimentary glands 
of female Aminonites. 

M. Ussow observes that the spawning time of Argonauta 
lasts from May to August; of Loligo, Sepiola and Ommas- 
trephes, from March to June; but he has obtained mature ova 
of Sepia in Naples almost all the year round, except in August.’ 
—Ussow. “ Development of Cephalopoda,” Ann. Mag. N. H., 4 
ser., xv, 1875. 

I have figured a few forins of egg-clusters (xviii, 12-15): 
unfortunately the eggs of the Nautilus are not known, so that our 
knowledge is confined to the dibranchiates. Of these the most 
curious is the Argonaut, the elegant shelly structure of which 
originates, a8 we have seen, from the expanded dorsal arms of 
the female which cover its sides and form the only attachment 
of the animal to it. In the unoceupied hollow of the spire are 
attached the minute clustered eggs (xviii, 15), and its special 
function appears to be for their protection during development. 
Each egg is separately enclosed in a rounded shell, which is 
furnished with a long, thin membrane of attachment. We know 
but little of the eggs of Octopus: Aristotle describes them as 
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iin deuhle rows on a ribbon, the circumvolutions of which 
8 Iaarzins overlapping, formed the cylindrical shape. 

Ga-'ryeda. Prosxobranchiates, etc. The sexes are distinct in 
the prosobranchiates: the organs are, however, very simple and 
ke in structure, that frequently the sex of the gland can 
only te determined by microseo, xamination. Usually a 
i h an 
etterent duct open: ide into the mantle-cavity. In 
most cases the males may be readily distinguished by the large 
penis, which is placed at the right side of the head hehind the 
eves. In Patella, Haliotis, Hipponyx and Trochus there is no 
copulatory organ. Their genital gland opens in the neighborhood 
of the anus. Latreille haa proposed the name Agama for gas- 
troped mollusks without copulatery organs; the others are 
distinguished ax Exophallia by Mirch, The shell in the female 
is generally mofe inflated than in the male. 

Female Organs (xvi. 89). The ovary discharges into a much 
looped oviduct, and the latter dilates into a gut-like uterus—the 
ich on 8 ant of its muscular wall may be 
There is sometimes at the commencement 
the uterus, or at its connection with the vagina, a seminal 
pouch, bat other appendicular organs are seldom present. 

The last portion of the uterus or even the whole of it, and the 
iu the respiratory cavity, to the left by the side of the 
‘tm and nearest to the abdominal wall. The sexual opening 
ly found to the left of the anus, but usually far 
ind it, Sometimes the uterus is split through its entire 
th and its folds formed by the longitudinal and transverse 
i exposed in the respiratory cavity. 
eribed it in Vermetus. 

There is -car to be said in regard to the eggs of 
the pro anchi ly. Where their development can 
bee seen. a clistinct: germinal vesicle and germinative dot are 
the ovarium the yolk granules 

» to conceal this structure. 
vilnetlor quite above the uterus, the eggs come into 
with the zoosperms, which are oe mally retained at 
ot ina sperr Further down in the uterus fertil- 
id ne tel as they here become enclosed 
and finally are covered, usually many 
peule, These egg-capsules, in their various 
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is pointed anteriorly, in Dolium it is enlarged anteriorly, in 
certain species of Strombus it has a small appendage upon the 
posterior side, and in Natica it presents at the end a whiplike 
(flagellitorm), in Dolium a claw-like appendage. Usually there 
are large sack-like glands, which are placed on large pointed 
papille near the base of the penis; they appear therefore as a 
row of tubercles or processes, as in Littorina, Cassis, and 
Terebra: these glands are placed upon special finger-like out- 
growths of the penis. 

The copulatory act usually takes place in the spring; but in 
Littorina it occurs throughout the season, and the female has 
sometimes both large and minute eggs in her uterus. 

The eggs come in contact with the spermatozoa and are 
fertilized in the oviduct or at the commencement of the uterus, 
The eggs consist of a dark granular yolk; a germinal vesicle 
and one or more germinative dots, enveloped by a thin vitelline 
membrane. The zodsperms penetrate this membrane through an 
opening termed the micropyle. They are introduced into the 
female tract by an act of copulation in the bulk of the spiral 
prosobranchs, which possess a penis; in the Trochoidea, Scuti- 
branchs and Cyclobranchs, however, the copulatory organ is 
wanting, and probably the spermatozoa discharged into the sur- 
rounding water by the male, are thence taken into the uterus. Of 
course the attached genera like Vermetus and Siliquaria, and 
including also Magilus and Rhizochilus in the Purpurine, cannot 
possibly fertilize in any other way. 

Very few prosobranchiates are viviparous. The eggs are 
usually enclosed, a number together, in tough leathery capsulea, 
within which they undergo their larval stage of development. 
These capsules are variously aggregated, according to the genera. 
Littorina deposits its eggs in gelatinous masses, and the outer 
portion of the albumen of cach egg hardens into a sort of shell; 
but ordinarily an egg-capsule is formed, and then the separate 
ova do not possess shells, but the capsule encloses a mass of 
albumen which is common to all the ova within it—sometimes 
several hundred, In this albumen the larve move about before 
leaving the capsule for the outer world. 

The number of eggs deposited by the prosobranchiate mollusea 
is relatively small when compared with the lamellibranchiates, 
but enormous in comparison with the pulmonates. A nidimental 
string of Pyrula canaliculata contained fifty capsules, each 
enclosing about a hundred eggs, say five thousand eggs in all. 
Jn Buceinum the number is much greater. 

The capsules are variously shaped and aggregated, and were 
formerly mistaken for and described and figured as zoophytes, 
It will assist us in our survey of their forms to present the 
classification of these bodies which was proposed by the cele- 
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In examining the monotremate type, we may take an Arion 
or Glandina, in which we find successively 

1. An ovotestis or hermaphrodite gland. This is lobulated, 
and its follicles bear the ovules on the exterior and the spermatic 
cellules on the interior, the production of these elements not being 
always simultaneous. They come together at the opening of 
each lobule. 

2. The excretory canal; which is tortuous and ends at the 
posterior extremity of the deferent canal and of the matrix, in 
the neighborhood of the albuminiparous gland. 

3. This voluminous gland is yellowish white, and much dis- 
tended at the period of reproduction. Its tissues are but slightly 
resistant and secrete a thick liquid in which swim some globules 
and granulations. It is supposed that the product of this gland 
envelops the eggs as they arrive at the matrix—into a posterior 
dilatation of which its excretory canal opens. At this point, or 
bordering on the excretory canal of the ovotestis and the 
excretory canal of the albuminiparous gland, commences the 
Be ion of the genital roads; afterwards the sperms and the 
ovules follow distinct routes. 

4, The uterus or matrix, an intestiniform canal, which adheres 
throughout to the first portion of the deferent canal: in the 
dilations of its walls are found well4leveloped eggs. 

5. When the uterus is separated from the deferent canal, it 
takes the name of vagina, and borders on a vestibule which 
opens without. 

6. Into the vagina or vestibule is inserted the more or less 
long receptaculum semints or copulatory pouch, containing the 
sperms after copulation. 

7. The vestibule or cloaca is a more or less spacious gac into 
which open the vagina, the canal of the receptaculum and the 
verge, and which itself opens by the external genital orifice, 
placed usually behind the right tentacl 

8. Returning to the deferent canal, we find it divided into two 
distinct) portions, an adhering posterior or prostatic and an 
anterior or free portion, The posterior part is joined to the 
concave margin of the uterus: its walls, which are not always 
complete, are exteriorly invested with a quantity of glandular 
follicles, The anterior part of the canal is v harruw and 
tortuous, and terminates in the sac of the verge, 

9% The sack of the verge (penis) is oblong, cylindrical, A 
Tetractor muscle ix placed near its posterior culale-sac. The 
verge opens as we have said in the vestibule. 

Such are the fundamental portions of the most simple repro- 
ductive apparatus; but ina great number of other androgyna, 
they become complicated by the addition of accessory organs. 

At the extremity of the excretory canal of the ovotestis, and 
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extremity of the uterus—which adheres very slightly to the first 
portion of the deferent canal, so that a slight traction suftices to 
sepurate them; cousequently their walls are complete. 

We find in the course of the uterus a yellowish pocket having 
glandalar walls, in front of which the uterus swells, constituting 
the egg-reservoir, This dilatation contracts to form the vagina, 
in which opens the neck of the copulatory sac. The female 
orifice opens at the hase of the neck near the pulmonary opening. 

The deferent canal, in its adherent portion, is first flattened, 
then dilates and becomes pyriform. Its anterior portion is 
narrow ¢ .and gains the base of the verge after having 
traversed a muscular mass in which it appears to lose itself. The 
male genital orifice is placed behind the right tentacle. 

In Limniea and Planorbis the inter-muscular course of the 
anterior portion of the deferent canal is very short, but in 
nula it is very long. This canal is not always complete; in 
Oncidium, Oneidiella, Aplysia, etc.. it is replaced by a simple 
gutter placed below the body, on the right side of the foot, or at 
the superior right side of the neck. 

As inthe monotremata, we find also in the ditremata accessory 
tus annexed to the reproductive system. The excretory 
of the ovotestis develops large and numerous glands 
us); a seminal vesicle is inserted in the deferent canal 
: one or several diverticular appendages open in the 
vagina (Oneidiella, Melampus); very numerous mucous or 



























multifid vesicles open in the sack of the verge (Vaginul: an 
extremely long flagellum is inserted in the posterior extremity of 


the penis-sack (Peroni 

The Pteropodaare s nous, their genitalsystem resembling 
that of the Opisthobranchiates or of the ditremate pulmonates. 
In Hyahwa, there exiats in effect: a rather large hermaphrodite 
gland, the excretory canal of whieh is provided with a 
long epididymie eweum; a matrix to the posterior part of 
which adheres a sort of albuminiparous gland; a vagina where 
the copulatory pouch opens. The female is separated trom the 
male oritice, The deferent canal is separate from the matrix 
and gains the verge, the orifice of which is near the mouth, In 
the ditremate pulmonata and the opisthobranchiates the copu- 
latory act of course,cannot be reciprocal between two individuals; 
one of them must take the part of female, the other of male; but 
a third can be male for the second, and s0 on, ad tafinitum. 
site his the mode of copulation in Aplysia fasciata, Fischer 
Thy. six dndlividuale, the first functionally 




























and male with the suce inal the last fulfilling, 
the role of male only. Geotlroy si chains formed 
by the Limmvans, In Helix copulation is reciprocal, each indi- 
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consisting of two-thirds of a circle, narrowed into a neck at top, 
is produced by the American Naticas, Y. heros and N. duplicate 
(xvii, 95). It is built up of eggs cemented together by sand 
and a gelatinous material; and is very common on our sea- 








beaches; the egg-pouches of Nassa are frequently attached to 
its inner wall. 
anthina attaches its eggs tothe under side of a float (xvii, 








99) composed of numerous cartilaginous air-vesicles, and secreted 
hy its foot. Lamellaria perapicua digs a cavity in the colonies 
of certain compound Ascidians, upon which it usually feeds, and 
there oviposits. 

Some Polynesian Helices (Endodonta) having a large umbil- 
icus or busal axial opening in their shells, oviposit in it and 
cover the aperture with a thin diaphragm to prevent them from 
falling out. The eggs of Hipponyx, Capulus and Calyptres 
are attached to the body of their mother, who thus appears to 
protect them, like the Janthina. On the other hand, the 
Limmeids not only take no care of their eggs, but are known to 
devour them, 

Scaphopoda. The sexual organs, like some other portions of 
their anatomy, are more nearly related to the bivalve than to the 
encephalous mollusca, The sexes are separated, and the organs 
are composed of two syminetrical glands, the products of which 
are excluded through a posterior oritic id through the open 
posterior end of the shell. 

aAcephala or Pelecypoda (xviii, IVT; 64). The sexual 
organs are composed of genital glands and vector channels, The 
genitals ymuretrical, paired and placed at the sides and base 
of the visceral mass; they are sometimes prolonged to the foot, 
solnetimes to the lobes of the mantle. * Peeten marciomurx, P. 
Jacobeus, Po qlaber, Cardinm, Pennanti, Pandora ineequivalvia, 
alnodunta cellensia and Ostrea edulix © heen recorded as her- 
maphrodite, and Lecten varius, Cardium edule,and most species 
of Unio asdiwcious, But inasmuch as the male and female glands 
are not developed at the same time, it follows that an individual 
xunined at ditlerent epochs may appenr to be male or female 
phrodite. Its probable that some of the above deter- 
sare therefore erroneot nd that more extended 
observation will greatly increase tl mnber of diwcious bivalve 
sex in these animals is 
increased by the facet that a single ex: ary canal serves for both 
ovules and spermatozoa, The inale gland is whitish. the ovary 
itty reddish (Spondylu nira., Mytilus); these two glands 
lobulated and Hy distinct enough, but in the Enropean 
Ostrea the spermatic and ovarian follicles are contiguous and, 
so to say, confounded.” 

“In some species (European Ostrea) the disposition of the 
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of the classes formed upon its own type. And so also with the 
highest organized mollusea ; after their first stage they resemble 
the simpler orders of their own subkingdom, but not those of 
any other group.” 

The molluscan ovum (xix) consists of a colored yolk (ritellus), 
surrounded by albumen and either enclosed separately by a 
shell, or several together by a common envelope. On one side 
of the yolk is a pellucid spot, termed the germinal vesicle, 
having a spot or nucleus on its surface. This germinal vesicle 
is a nucleated cell, capable of producing other cells like itself; 
it is the essential part of the egg, from which the embryo 
formed; but it undergoes no change without the influence of the 
spermatozoa. After impregnation, the germinal vesicle, which 
then subsides into the centre of the yolk, divides spontaneously 
into two; and these again divide and subdivide into smaller and 
still smaller globules, each with its pellucid centre or nucleus, 
until the whole presents a uniform granular appearance (morula 
stage), The next step is the formation of a cilinted epithelium 
on the surface of the embryonic mass; movements in the albumen 
hecome perceptible in the vicinity of the cilia, and they increase 
in strength, until the embryo begins to revolve in the surrounding 
fluid.* 

Up to thia point nearly the same appearances are presented 
by the eggs of all classes of animals—they manifest, so far, a 
complete “ unity of organization.” In the next stage, the devel- 
opment of an organ, fringed with stronger cilia, and serving 
both for locomotion and respiration, shows that the embryo is 
a molluscous animal; and the changes which follow soon point 
out the particularclass to which it belongs. The rudimentary head 
is carly distinguishable by the black eye-specks; and the heart 
hy its pulsations. The digestive and other organs are first 








* According to the observations of Professor Loven (on cer bivalve 
mollusea), the ova are excluded immediately after the inhalation of the 
apermatozoa, and apparently from their influence ; but impregnation does 
not take place within the ovary itself. The spermatozoa of Cardium 
pYygmeum were distinctly seen to penetrate iu succession the outer envel 
of the ova, and arrive at the vitellus, when they disappeared. With 
reapect tothe ‘ germinal vesicle ;” according to Barry, it tirst approaches 
the inner surface of the vitelline membrane, in order to receive the 
intluence of the spermatozoa; it then retires to the centre of the yolk, 
and undergoes @ series of spontancous subdivisions. In M. Lovén's 
aecount it is said to “burst”? and partially dissolve, whilst the egg remains 
in the ovary, and before impregnation ; it then passes to the centre of the 
ges described by Barry, along wigh the yolk, 
. or sume body exactly resembling 
0 of the vitelline 

















it, is seen occupyiny 
membrane, until the metamorphosis of the yolk is completed, when it 
disappears. It has been named polar globule, and ix supposed to be 
expelled by the micropyle. 
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meres (cells), which hegins immediately after fertilization and is 
speedily completed (Morula stage). The yolk assumes the 
appearance of s cluster of round nucleated cella, the large ones 
internal, the smaller external: forming the embryo—except a 
pertion which remains as nutritive material. The yolk first 
loses its spherical form, clongates somewhat, develops upon its 
entire surtice a delicate ‘y covering, and begins its wonderful 
retary movement.* At the anterior part of the body a circlet or 
crown of long ¢! es: the portion of the body supporting 
this is then elevated into a ridge, then a ring, and finally it 
develops on each side into a rounded lobe. Both lobes together 
tthe appearance of the figure 8: these are the 





























the univalve mellusean larvae. Most of the prosobranchiate and 
anehiate Jarvie are velamentous. Immediately below 
suthe meuth is developed as an invagination; at the 
eremd the anus i Milar formed: both open into the 
stnal cavity which has been formed by the displacement of 
Is in the cent An int 
s somewhat heaped up posteriorly, 
yer amd inte il wall, A body. 
intestinal wall and the small 
inates later by a 
amb the appearance of a fluid 
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eggs is evidently appropriated by the comparatively few embryos 
which are thus developed at its expense. Prof. Carpenter 
examined a large quantity of capsules, in which a considerable 
number of small, free embryos presented themselves before the 
conglomeration of the great mass of the ova, so that he could not 
doubt they were generated independently of it. The embryos 
soon attach themselves to the conglomerate yolk-mass, and by 
the action of their cilia, the small segments of which it is 
composed are driven down into their interior, which is soon 
distended by them. The bodies which coalesce after segmen- 
tation, Prof. Carpenter regards as imperfectly fertilized ova, and 
they evidently supplement the insufficient supply of nutriment 
coutained in the yolk-sack of each developing embryo. A similar 
consumption of a portion of the ova takes place in Buccinum 
and Nassa and very probably in a large portion of the proso- 
branchiates, 

Generally, the shell and operculum developed within the egg- 
capsule are retained by the animal, forming simply the nucleus 
of the adult structure, but in a few cases a temporary shell and 
operculum are provided, which are eventually lost. Animals in 
this larval condition were formerly described as distinct genera 
of pelagic gastropods, until Krohn, and after him Macdonald,* 
showed their true relationship; in this the lingual dentition 
became an important agent to indicate the connection with adult 
forms. Krohn discovered at Messina a curious mollusk which 
he called Echinospira (xx, 49-50), and which proved to be the 
larval state of Marsenia conspicua. He found the nucleus of 
the permanent shell to be developed within the spiny nautiloid 
larval shell, and that the latter was eventually cast off. I figure 
some other pelagic larval mollusks: Macgillivraya, with ite 
curious six- or eight-lobed tentaculiform velum (xx, 44-46), which 
is the larva of Dolium, and C tropis =: Sinusigera (xx, 47-48) 
which, on account of its dentition has been (probably errone- 
ously) referred to the Muricide ;f but in all the egg-capsules 
of Murex which I have examined the contained shells are 
miniatures of the adults. Mr. Arthur Adams has referred a 
Cheletropis to Purpura biserialis, and it is just possible that 
the species belongs to the Purpurine. Investigations of the 
transformations of free swimming larve are made with difficulty, 
and it will probably be many years before we shall have 
acquired a suilicient body of facts to understand the conditions 








*Macdonald, On Metamorphosis of Mollusca, Linn. Trans, xxii. 241 ; 
xxiii, 69. 

¢ Chiropteron semilunare, Sara (Beskric. op ragita gelser’, t. 14, f. 38, 
1845:, is probably the larva of Aporrhais. forch, Ann, Mag. N. Hist., 
3d ser., xvi, 78, 1865. 
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ming disk, fringed with long cilia, and armed with a slender 
tentacular filament (flagellum). At a later period this disk 
disappears progressively as the labial palpi are developed ; and 
they acquire a foot, and with it the power of spinning a byssus, 
They now have a pair of eyes situated near the labial tentacles 
which are lost at a further stage, or replaced by numerous rudi- 
mentary organs placed more favorably for vision, on the border 
of the mantle. 

The shells of the embryonic Uniones and Anodons (xx, 56, 57), 
are so dissimilar to those of the adults, that they were at one 
time considered to be parasites (Glochidium). The valves of 
the shell are usually triangular, with a flattened hinge-line and 
they frequently have incurved hooks on the basal margin, by the 
help of which the larvre, after they leave the parent, attach 
themselves to its shell, or to fishes and other floating bodies. In 
this position they undergo metamorphosis, and eventually fall 
off and sink to the bottom as minute fresh-water Mussels. The 
young of some species are attached by a filament, and Dr. Lea 
believes that they are always untmuxculose (monomyary), the 
muscle dividing during metamorphosis.* 

The development of the oyster (xx, 60-63), presents some 
interesting particulars. The embryo, at first spherical, becomes 
cordiform, then two or three vibratile cilia appear on its surface, 
and a transparent tract indicates the place of the hinge—in the 
vicinity of which is formed a calcareous deposit, the first indica- 
tion of the valves. The velum soon greatly develops, so that 
its complete retraction is not possible. By the aid of this organ 
the animal swims rapidly, but without knocking the surrounding 
embryos. The mouth is encircled by a crown of cilia. The 
velum finally disappears, or is possibly transformed into the 
labial palpi. Finally the shell, until now equivalve and free 
becomes fixed for life, and from this moment commences the 
normal life of this mollusk.t 

In Pisidium, the oral extremity of the embryo is velated. On 
its dorsal face the tegument is raised to form a mantle, at the 
eentre of which is produced by invagination a small sac or precoa- 
chylian gland, having a temporary existence (Lankester). This 
gland occupies the place of the ligament; the shell is afterwards 
developed on the surface of the mantle under the form of a 








* Lea, Obs. on Unio, vi, 43. 

+ The eggs of the American oyster (0. Virginica), are fertilized outside 
the body of the parent, and the young swim at Jarge during the period in 
which the fry of the European species (0. edulis) are sheltered in the 
mantle of the parent. Segmentation of the vitellus in the first named is, 
according to Brooks, completed in about two hours. —Am. Jour. Seience, 
xviii, 425, 1879. 
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HABITS AND ECONOMY OF THE MOLLUSCA. 


“Every living creature has a history of its own; each has 
characteristics by which it may be known from its relatives; 
each has its own territory, its appropriate food, and its duties 
to perform in the economy of nature. Our present purpose, 
however, is to point out those circumstances, and trace the 
progress of those changes which are not peculiar to individuals 
or to species, but have a wider application, and form the history 
of a great class. 

“In their infancy the molluscous animals are more alike, both 
in appearance and habits, than in after-life ; and the fry of some 
of the aquatic races are almost as different from their parents 
as the caterpillar from the butterfly. The analogy, however, is 
reversed in one respect ; for whereas the adult shell-fish are often 
sedentary or ambulatory, the young are all awimmers; so that 
by means of their fins and the ocean-curreuts, they travel to 
long distances, and thus diffuse their race as far as a suitable 
climate and other conditions are found. Myriads of these little 
gers drift from the shores into the open sea and there 
nh; their tiny and fragile shells becoming part of a deposit 
constantly accumulating, even in the deepest parts of the sea. 

“Some of these little creatures shelter themselves beneath 
the shell of their parent for a time, and many can spin silken 
threads with which to moor themselves, and avoid being drifted 
ny. ‘They all have a protecting shell, and even the young 
alves have eyes at this period of their lives, to aid them ia 








hiv 
choosing an appropriate locality. 

“After a few days, or even less, of this sportive existence, the 
sedentary tribes settle in the place they intend to occupy during 
the remainder of their lives. The tunicary cements itself to 
rock or sea-weed ; the ship-worm adheres to timber, and the 


Pholas and Lithodomus to limestone rocks, in whieh they soon 
exenyate a chamber which renders their first means of anchorage 
unnecessary, The Mya and razor-fish burrow in sand or mud; 
the mussel and Pinna spin a byssus; the oyster and Spondylus 
attach themse pines or leafy expansions of their shell; 
the Brachiopod: all fixed by similar means, and even some 
of the gastropods become voluntary prisoners, as the Hipponyx 
and Vermetus, the Rhizochilus and ) us. 

» Other tribes retain the power of traveling at will, and shift 
i periodically, or in’ search of food; the river- 
8 itself slowly along by protruding and contracting 
ible foot; the cockle and Trigonia have the foot bent, 
enabling them to ina hort leaps; the scallop (Pecten opercus 
laris) bounds rapidly by opening and shutting quickly its tinted 
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alternating generation, one of the forms being the echinoderm, 
the other the mollusk; but this theory is not tenable, and it is 
n that Entocone! a gastropod, but whether related to 
ima, or whether the larva of a nudibranchiate, has not been 
determined, Some species of Odostomia are scarcely obtained 
elsewhere except fixed to the ears of the valves of Pecten: 
They may live on the secretions of t mollusk, or possibly 
upon minute animals found upon the valves. 
i Leptoconcha, Cryptobia, Coralliophila, Rhizochilus, 
» ete, live among polyps and on Alcyonaria ; and 
ueattached to Hydrozon and Bryozoa. 
Lemellaria perspicua feeds on Leptoclinum, one of the com. 
pound ascidians, and deposits its eggs ina cavity which it digs 
in the colonies of these 
Among bivalves, the 




















































wspecies Montacuta substriata in 

















found attached to the spines of sea-urchins ; the Leyton para- 
siteeum, of Kergueleu’s Iskind has been found in the vicinity of 
the mouth of a Heminster (Dally; Modiolaria) marmorata is 








ed in the tegume of simple ascidians ; 
wand a numer of species of other wenera 
V Peduimn on coral, 
and Anodons fix themselves on 
theoperci ‘the lips and tins of fishes (Leuciscus, Gobio). Their 
1 and the spiny border of their larval shells favor 
mm. The true nature of these young mussels wits at 
first iistak nooand they were described under the name of 
Glochidinm porasiticum, 

The tood of the mollusea is either vegetable. or animal, 
H the nnd snails are vegetstble-feeders, and their depre- 
lati are bat too well wh to the wardener and farmer in 
crop of winter corn and.» res has 
i gesof the = simall a Jn the 
eof the United States where the re mostly 
compelled to seek the shade and dampness of forests, they are 
seldom destructive to crops, They have their likings, too, for 
‘ular plants, most of the peatribe and. ea ribe are 
~ but they hold white mustard iu abhorrence, and fast 
crop ison the grouml. Some, 
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The Aplysia or sea-hare will, in captivity, eat its eggs, soom 
after laying them; and Limnwa has heen known to eat its 
progeny when urged by hunger: indeed, many of the terrestrial 
and fluviatile mollusks, herbivorous by habit, will eat animal 
food occasionally — especially when, in captivity, they are 
deprived of their usual food supplies. Far away from land the 
Carinarin and Firola purane the floating acalephe, the Janthina 
varies its diet by occasionally swallowing sinaller individuals of 
its own species (Coates); and the argonaut, with his relative, 
the Spirula, both carnivorous, are found on the © high seas,” in 
almost every quarter of the globe. The most active and rapacious 
of all are the calamaries and cuttles, who vindicate their high 
position in the naturalist’s " system," by preying even on fishes, 
as well as lamellibranchs and crustaceans. 

As the shell-fish are great caters, so in their turn they afford 
food to many other animals ; fulfilling the universal law of eating 
and being eaten. They furnish precious resources of alimen- 
tation to man. The cephalopods (Octopus, Sepia, Loligo) are 
captured for the market in the Mediterranean countries, espe- 
Hy in Italy), as well as in Japan and China; and dried 
fish are regularly exported from China to San Francisco, 
iat, Where the Chinese inhabitants use them for soup. 

Among the marine gastropods Patella, Hatiotis, Bucetnum 
undatum, Littorina, ete,.are sent in quantities to the marketa of 
London and Paris; Murex and Turbo are eaten in’ Itabk 
Strombusx gigas wd “Vrochus pica in the West Indies 
Strombux Luhuanus, Turbo chrysoxtomusx, Trochus Niloticus, 
Patella testudinaria, ete. at New Caledonia (Montrouzier); 
Dolatella Teremidi, at Tahiti ( Ran, Strombus tricornia, 
Murer Erythraus, Melongena paradisiaca, at Suez (Vaillant); 
Fusux colosseus, Rapana bezoar, Purpura luteostoma, on the 
coast of C hina (Det ); Turbo niger, Concholepas Perurianus, 
in Chili (VOrbi few fluviatile gastropods are eaten: 
Ia and Neritina by the negroes of the Isle of France 
(Rée tuz); sAiapalltiris effusa, Neritina punctalata, by those of 
deloup . Indies (Beau); Paludina by the natives of 
amboclin. 

Among the te 
esteemed asad 
still regularly » 
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gastropods the Helices were most highly 
dish by the ancient Romans, and th 
re quantities, liv or cooked 
in and Italy. [have seen cooked snails 
offered inthe streets of London at one penny per plate. Helta 
pomatia, ov the largest of European snails, is considered 
still, as it was by the Romans, the best of the edible species, but 
acnumber of othe tly brought to market, Colonies 
of snnileating | naturalized their delectable food in 
distant quarters of the earth; thus /elix memoralis in estab- 
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with the bones of mammals, birds, fishes, the ashes of fire, broken 
pottery, and domestic implements made of stone or bone. They 
are the remains of pre-historic feasts ; aud some of these mounds 
are so great as to indicate that they were resorted to for 
centuries. The species of shells are usually thosé which now 
inhabit the neighboring sea, and which are still eaten. 

Mollusks are gathered in great quantity for tishing-Lait ; thus 
the cuttle-fish is used in the cod-fishery, off Newfoundland ; the 
Patella (limpet) and Buecinum (whelk) on the British, and the 
Octopus and Cardium on the French coasts. large number of 
wild animals either habitually live on mollusks, or take them in 
default of other food; the rat and the raccoon seek for them 
when pressed by hunger; the musk-rat loves Uniones and the 
open valves, re ns of his feasts, are often seen near American 
streams ;* the South American otter and the crab-eating opossum 
constantly resort to salt marshes, and the sea, in order to prey 
on the mollusca. The walrus lives almost exclusively on Mya 
arenaria and M. truncata; some cetaceans destroy prodigious 
quantities of mollusks and are par ercelleace the squid-caters or 
Teuthophages (Eschricht); thus in the stomach of divers 
Hyperoddons have been found more than two quarts of cepha- 
lopod beaks (Jacob), several hundred sepia beaks (Bylerly), 
finally, more than cighteen quarts of these beaks, and nothing else 
(Gr y). Twenty-nine beaks were found in the first stomach of 

a grampus,and that of a glob ephalus contained nothing else 
(Fischer), In the regions tr 1 by these cetuceans may be 
sven thousands of the bodi pia, thrown to one side after 
the head has been bitten off and eaten (Lesson); these bodies 
are probably rejected on account of fhe cnttle-bone, which the 
whale does not appear to consider nutritious. Ambergris, an 
intestinal product of the cachelot, contains the beaks of cepha- 
lopods, which probably communicate to this substance its musky 
odor, 

The Bahenna is 
Pteropod 
banks of small eru 








































id by several authors to live habitually on the 
na Clio), but it has been proven that 
aux -Cetochilus) form its principal food. 
fowl search for littor: sat every ebbing tide, whilst 
the ducks and herons destroy fresh-water mollusks, and many 
birds The Kagou (dthynochetus jubatus) 
of New,Caledonia lives on the large Bulimi, the shell of which 
it pierces with its beak (Marie). The Gorfous : Ludyples chrys- 
olophay, which swims very well upon the ocean, even attacks the 
cephalopods, and the stomach of one of these birds was 
contain about twenty 
































«This animal i isn believed to: bring the mollusk out of the water rand place 
it where tho heat of the sun kills it, causing the valves tu open, 
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small bivalves entire (Donax, Mactra, dium), and dissolves 
the animal out of its shell; the digestive cavity of the Actinias 
nearly always contains gastropods (Bulla, Nassa, Trochus, 
Rissoa, ete). 

A nunber of other animals live parasitic upon mollusks, 
There several crustacean parasites of Doris; the lamelli- 
branchiates are frequently infested with the Pinnotheres ; a little 

rab of this genus is frequently found enclosed in the valy es of 
the American oyster; the marine mussel (Mytilus) often 
nourishes a similar guest; Ostracotheres Tridacn® takes hold 
of the branchiv of Tridacna (Riippell), and a little brachyurous 
rustacenn, of a brilliant blue color, is nearly always found 
attached to the raft of Tanthina, 

Puhuoniferous gastropods are infested by little acarides, The 
Philodromus limacem lives in the pulmonary chamber of Euro- 
pean limaces and snails; and a similar species, Hypopus concolor, 
ILald., is found abundantly upon American Helices. But the 
Vermes furnish the largest contingent of parasites on Mollusks: 
unfortunately for science, we scarcely know anything concerning: 
the cycle of their migrations. The following ¢ ple will 
serve to show the interest attending such researches: The 
sporocysts or germinative sacs of Disloma retusum produce, 
in the Limneans, the Cercariw, or tailed larva, without genital 
or; i i { neurop- 
terous larva. Finally they complete the cyele of their trans- 
formations in the frog, where under the form Distoma they 
acquire » 1 organs, Several other forms, larval in aquatic 
mollusea, and perfect: in frogs and aquatic birds, are Known to 
science. 

aAlxyadogaster conchicola lives in colonies in the pericardium 
of Unio and Anodonta, and Cotylaspia insignis occurs in’ the 
upper branchial cavity of the latter genus (Leidy). The Palu- 
dina vivipara of Europe nourishes no less than cight species of 
minute parasites. Prof. Haldeman, and others, have deseribed 
several parasites upon Aun n fresh-water mollusks; among 
them is Anoplophrya vermicularis, which Dr. Leidy observed in 
the intestine of aludina dectsa, sometimes so abundant as to 
distend the intestine, 

Among terrestrial mollusks, Suecinea lodges, in the interior 
of its tentacles, a sporocyst called Leucochloridium paradocum, 
which ist formed in various birds into Jistoma macroxtumum, 
The tentacle thi: upied is Kwelled far beyond its usual size. 
Baudon states that the wagtail opens these tentacles for the 
purpose of eating the larva, Dujardin has seen several species 
of Distoma in the viscera of Helix and Limax, 

The Trematody of marine mollusks are less known; they 
have been found in Buccinum undatum and Littorina litorea. 
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nest of interlaced byssiferous filaments containing fragments 
shells, nullipores, ete. (Jetireys). Be 

Mimicry or adaptive coloration in the mollusea has been i> 
little studied. Cephalopods are known to change their color‘ 
resemble the ground upon which they rest; and some of 
gastropods living upon marine growths vary their 
according to that of their habitation. Lacuna, on the Ni 
Atlantic Const of the United States, has a shell tinted 
formably to the different species of Laminaria upon which it 
found ; and a little red Chiton lives on rocks carpeted with Al 
of the same hue (Morse). tee 

It must be confessed that the instincts of the shell-fish are 
a low order, being almost limited to self-preservation, the e 
from danger, and the choice of food. An instance of somethi 
like social feeling has been observed in a Roman snail (He 
pomatia), which, after escaping from a garden, returned to it 
quest of 8 fellow-prisoner ; but the accomplished naturalist whés 
witnessed the circumstance hesitated to record a thing so nnex-: ls 
ampled. The limpet, too, we learn from the observations of Min 
George Roberts, of Lyme Regis, is fond of home, or at leas& 
possesses a knowledge of topography, and returns to the same 
roost after an excursioa with each tide. Professor Forbes has. 
immortalized the sagacity of the razor-fish, which submits to bed 
salted in its hole, rather than expose itself to he caught, after3 
finding that the enemy is lying in wait for it. On the other 
hand, Mr. Bowerhank has a curious example of “instinct at 
fault,” in the fossil spine of a sea-urchin, which appears to have ; 
been drilled by a carnivorous gastropod. 

Monstroxitiex, We have already spoken of the various ab. 
normal growths of shells; the unrolling of the spire, the reversal 
of ita direction, ete., and the displacement of the organs caused ° 
by this latter frequently-occurring variation: it remains to 
mention a few of the less frequently observed instances of mon- 
strous growth in other parts of the animal than those affected 
by its shelly covering. Fischer bas seen a Subemarginuls: 
having two tentacles and two eyes on each side; and Bert 
records the case of a Patella in which those organs were doubled 
on one side only; bifid or forked tentacles are not rare among 
the Limnwans, The union of the long tentacles into a single 
one has been observed in Limax by Forbes and Hanley, and in 
Vitrina by PHopital. Notwithstanding the coalescence of the 
tentacles, there were two eyes at the extremity. Double mon- 
sters have been frequently seen in the embryos of Philine apertaz 
they appear to be formed by the junction of two germs contained 
in the same shell. 

Duration and Tenacity of Life, Not much is known respecting 
the individual duration of the shell-tish, though their length of 
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1863 he collected Mytilus edulia, four inches in length, from a 
buoy at Areachon, which had been cleaned under his eyes a year 
in this case the apecies had grown to nearly double 
ze which it normally attains within the same period in the 
-banks of this locality. 

oyster continues énlarging its shell by annual “shoots,” 
for tour or five years, and then ceases to grow outwards ; but 
red specimens may be found, especially in a fossil state, 
with shells an inch or two in thickness, and very heavy. The 
nt-chim (Pridaena), which attains so large a size that poets 
nnd sculptors have made it the eradle of the sea-goddess, must 
enjoy an unusual longevity ; living in the sheltered lagoons of 
j islands, and not discursive in ita habita, the corals grow 
‘ound until it is often nearly buried by them; but although 
seems to be no limit to its life (it: may live a century for 
we know), yet the time will probably come when it will 
be overgrown by its neighbors, or choked with sediment. 

The Mele nor pearloyster of Ceylon lives seven or eight 

years Tennent). 
“The tr water mollusks of cold climates bury themselves 
ug winter in the mud of ponds and rivers; and the land 
snails hide themselves in the ground, or beneath moss and dead 
leaves, In warm climates they become torpid during the hottest 
and driest part ot the year, Among those which are inopereu- 
ed, the mantle at this time sveretes a temporary door to the 
ture, whieh is sometimes glutinous (Orthalicus), sometimes 
i 3, sometimes caleareous and 
thiekened (Helier i H, nativoides, ete.) Occasionally, 
besides: this there are found one or several 
mweml mis epiphraigms farther within the aperture. 

Those genera and) species which sre most subject to. this 
“summer sleep re remarkable tor their temicity of life: and 
numerous instances have been recorded of their importation 
trom distant countries in a living state. In June, 1850, a livi 
pond mussel was sent te Dr Gray trom Australia, which hi 
t water, In December, 1874, 
4 iopening a box of Anodontas, collected eight months 
viously by the uatur: the French expedition to 
Hibodtia, fond two flit ths still living within their paper 
name of “Anodonta 
a) have been found 
(Mr. Pickering); and 
Paris packed in saw. 
the limit of their 
oud Hay having placed « number ina drawer 
for this: purpose, found them alive atter years, although im 
the warm climate of Caleutta. The Cyelostomaa, which are also 
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was collected by the late W. M. Gabb ina thermal spring in the 
Pueblo Valley, Oreyon, the temperature of the water being above 
Mood heat. Limmen, Anodonta and Neritina, are able to endure 
water slightly brackish; Physa @’Orbiqnyana, Lea, lives in the 
salt marshes nt Monterey, California; and Pholas, Teredo, 
oysters, Arcnand Modiola accommodate themselves to the fresh- 

water streams of Asin and Malaysia, On the other hand the 
mumerous species of fresh-water Melanians of the Southern 
of the United States, seem to be arrested in their distri- 
no by the slightest admixture of sea-water, and do not 
approach the const. A little Limnmra (1. peregra, var. geisert- 
cola) lives in the waters of the ds (Méreh). 
The admixture of sulphurous and ferruginous elements in the 
streams does not seem to prevent the multiplication of some 
mollusks. Cardium edule has become extinct in the Chotta of 
Algiers and Tunis, on account of excess of brine, although a 
marine species; yet the fresh-water genera Melania and Melan- 
opsis have been collected trom waters surcharyed with salt so as 
to be absolutely undrinkable, at the oasis of Ouargla, south of 
Algeria (‘Tournouér 

The permanency of the shell-bearing races is effectually pro- 
vided for by their extreme fecundity; and though exposed 
to a hundred dangers in their early life, enough survive to 
re-people the land and sea abundantly. The mollusea exhibit the 
same instinetive care with insects and the higher animals in 
placing their eggs in situations where they will be safe from 
injury, or open to the influences of air and heat, or surrouuded 
hy the food which the young will require. 

= Tfany one imbued with the spirit of Paley or Chatexubriand, 
should study these phenomena, he might discover more than the 
‘barren facts" which alone appear without significance to the 
unspiritual eve; he would see at every step fresh proofs of the 
wisdom and goodness of God, who thus manifests His greatness 
by displaying the same care for the maintenance of His feeblest 
creatures as for the well-being of man and the stability of the 
world.,”"—Woonwarp, 

Economic Uses of Shells, We have spoken of shell-fish as 
articles of food, but shells have other uses even to man; they are 
the toys of children, who h in them the roaring of the sea; 
they the pride of © collectors “—whose wealth is ina cone or 
nd they are the ormuents of barbarous tribes. * 

y Islander wears the orange-cowry as a mark of 
chieftainship (Stutehbury), and it is somewhat rare to find a 
specimen in collections which has not been bored through the 
hack for the purpose of suspending it; and the New Zealander 
polishes the Elenchus into an ornament more brilliant than 
the © pearl enratrops of elassical or modern times (Clarke). 
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coast are destitute of limestone, but abound in shell-banks which 
may be burned into lime ; or in shell-sand, for the use of farmers. 
The taste for collecting shells and competition among collectors 
have caused some of the rarer species to be valued at extraordi- 
nary prices, which usually tend to diminish as the formerly little- 
frequented regions which they inhabit become better explored. 
The extravagant rates that have been given for rare shells are 
less to be regretted, since they have induced voyagers to collect 
them. Mere shell-collecting, however, is no more scientific than 
pigeon-fancying, or the study of old china.” For educational 
purposes the best shells are the types of genera, those which 
illustrate particular points of structure; and, fortunately for 
students, excellent generic suites can be obtained for ver 
reasonable prices. Not only have well-named private collections 
largely increased in number during Inte years, but almost every 
college museum includes what would formerly have bees 
considered a large conchological cabinet. The three largest 
conchological collections in the world are those of the Academy 
of Natural Sciences of Philadelphia, the British Museum, and 
the Museum of Natural History at Paris. The first-named 
includes about 140,000 specimens, all mounted and labeled, 
contained in about 35,000 trays; its geographical suites are the 
Inost extensive known. The British Museum collection is about 
half or less than half as large as that of the Philadelphia 
Academy. but contains many more specific types, inasmuch as 
it includes the famous Cumingian Collection. A large majority of 
these types are not good species; nevertheless they have a value 
as evidence that their described distinctive characters are value- 
less.* The Paris collection is, perhaps, the smallest, but its 








* No one knew better than Mr. Cuming the value of a new name to 
his specimens, as shown by his enmity to any one who doubted the novelty 
of the species described. He would not allow me to see his collection for 
many years after his return from South America, because I had pointed 
out to him at one of the meetings of this society that sume of the shells 
which Messrs. Sowerby and Broderip had described as now were well- 
known species, and well tigured by Chemnitz.’ “ Since that period Mr, 
Cuming refused a well known conchologist, who had previously dexcribed 
several shells from his cabinet, any further use of his collection, because 
he refused to admit that certain specimens which he sent to him to be 
described were new to science, or different from species already described, 
The tem that Mr. Cuming adopted of selecting three specimens of 
each variety or species most alike, tended to prevent the number of nominal 
or presumed species from being observed during a casual examination of the 
collection, as it excluded those specimens which showed the trausition 
from one variety to another, which occurs in any given species —more 
expecially as the species were not arranged in the drawers eo that the most 
allied of presumed species were near to cach other, but, on the contrary, 
they * * * were often placed in distant parts of the series.” — Dr. J. BE, 
Gray, Zool Proe., T2, 1887. 
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blage or congeries of species as evidence of the existence ¢ 
favoring conditions, and the inference that therefore thor 
species nre to be found nowhere else. It was thought that th 
conditions which prevented the Neptuneas of the boreal sea 
from extending southwards of Cape Cod, also would prever 
the extension southwards of the equally boreal genus Buccinun 
yet a typical species of the latter genus has far overstepped tk 
boundary ; and many species go wandering about the world lil 
knights-errant, challenging the theorists—who invariably declix 
the issue on the ground that finding them where they have a 
business to be is suflicient proof that they are not themselve 

In order to constitute a distinct province it is considere 
necessary that at least one-half the species should be peculiar, 
rule which applies equally to plants and animals. Some gene 
and subgenera are limited to each province, but the proportia 
is different in each class of animals and in plants. 

Specific Areas. Species vary extremely in their range, som 
being limited to small areas, while others, more widely diffusec 
unite the local populations into fewer and larger group 
Those species which characterize particular regions are terme 
“endemic ;" they mostly require peculiar circumstances, ¢ 
possess small means of migrati The others, sometimes calle 
“sporadic.” possess great facilities for diffusion, like the lowe 
orders of plants propagated by spores,and more easily meet wit 
suitable conditions. The space over which a species is distribyte 
is called a “centre,” or, more properly, a specific area. Th 
areas of one-half the species are smaller (usually much smaller 
than a single province. 

In each specific area there is frequently one spot wher 
individuals are more abundant than elsewhere; this has bee 
called the “ metropolis” of the species. Some species whiol 
appear to be nowhere common can be shown to have abounder 
formerly; and many probably seem rare only because thei 
headquarters are at present unknown.—( FORBES.) 

Specific Centres are the points at which the particular specie 
are supposed to have been created, according to those whe 
believe that each has originated from a common stock; thee 
can only be known approximately in any case. The doctrim 
that each species originated from a single individual, or paix 
created once only, and at one place, derives strong contirmation 
from the fact that so “many animals and plants are indigenow 
only in determinate spots, while a thousand others might have 
supported them as well.” 

Boundariexof Natural History Provinces, The land provinces 
are separated by lofty mountains, deserts, seas, and climates 
whilst the seas are divided by continents and influenced by the 
physical character of coast-lines, by climates and currents 
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The following have been thought peculiar to the wan 
regions of the sea: 


Nautilus, Conus, Columbella, Perna, 
Rostellaria, | Harpa, Cyprea, Vulsella, 
Triton, Oliva, Nerita, Tridacna, 
Cancellaria, Voluta, Spondylus, Crassatella, 
Terebra, Marginella, _Plicatula, Sanguinolaria 


But it must not be inferred that these genera had always tl 
present distribution. On the contrary, nearly the whole of tl 
have existed in the British and American seas at no very ren 
geological period. Rhynchonella and Astarte were form 
“tropical shells;” and since the period of the English ch 
formation there have been living Naufili in the North Sea, 
Cones and Olives in the “ London basin.” 

The tropical and subtropical provinces might be natur 
grouped in three principal divisions, viz., the Atlantic, the Ii 
Pacific, and the West American—divisions which are boun 
by meridians of longitude, not by parallels of latitude. ' 
Arctic province is comparatively small and exceptional ; 
the three most southern Faunas of America, Africa,and Austr 
differ extremely, but not on account of climate. 

If only a small extent of sea-coast is examined, the chara: 
of its mollusea will be found to depend very much upon 
nature of the shore, the tides, depth, and local circumstam 
but these peculiarities will disappear when the survey is exten 
toa region sufficiently large to include every ordinary vari 
of condition. 

It has heen stated that each fauna consists of a number of px 
liar species, properly, more than half; and ofa smaller naw 
which are common to some other provinces. By ascertair 
the direction of the tides and currents, and the circumstar 
under which the species occur, it may be possible to determin 
which province these more widely diffused mollusca origin 
belonged. And when species occur both recent and fossil i 
easy to perceive the direction in which their migrations h 
taken place. The fauna of the Mediterrancan has been critic 
examined by Prof. Forbes and M. Philippi, with this resal 
that.a large proportion of its population has migrated int 
from the Atlantic, and a smaller number from the Red Sea, : 
that the supposed peculiar species are diminishing so rapi 
with every new research in the Atlantic, that it can no lor 
rank asa province distinct from the Lusitanian. 


MARINE PROVINCES, 


There are eighteen Marine Provinces; 
1, Arctic; 2, Boreal; 3, Celtic; 4, Lusitanian; 5, Ar 
Caapian; 6, Weat African: 7, South African; 8, Indo-Paci 
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Arctic mollusea are or have been residents, whilst many of the 
species originating within its boundaries extend further south- 
wards, 

III. Celtie Province. 


The Celtic Province, as described by Prof. E. Forbes, includes 
the British island coasts, Denmark, Sweden, and the coasts of 
the North Sea and Baltic. The fauna of this region (which 
includes the principal herring fisheries) is essentially Atlantic ; 
many of the species are of ancient origin and occur fossil in the 
Pliocene. 

Fischer admits that this province does not fulfill the zoological 
conditions, as it contains too large a proportion of boreal species, 
and very few peculiar to its region. 

The British marine mollusca described by Forbes and Hanley 
amount to nearly 500 species. 

Of this number two-thirds of the Nudibranchiata, and a few 
marine univalyes, and bivalve shell-fish. are, at present, only 
known in British seas; but as most of these are minute or 
“critical” species, it is considered they will yet he met with 
elsewhere. 

A few of the species belong to the Lusitanian province, whose 
northern limits include the Channel Islands, and just impinge 
upon the English coast. They appear mostly to have emigrated 
northwards after the glacial epoch, as they are not included in 
the Crag mollusca. 

Of the Gastropoda 54 are common to the seas both north and 
south of Britain; 52 range farther south, but are not found 
northward of those islands; and 34 which find here their southern 
limit occur not only in Northern Europe, but most of them in 
Boreal America. Nearly half of the bivalves range both north 
and south of Britain; 40 extend southward only, and about as 
Many more are found in Scandinavia, 27 of them being common 
to North America. (FoRBEs.) 

According to Mr. M'Andrew’s estimate in 1850, 406 British 
shell-bearing mollusca were then known, of which 


217 or 53 per cent. were common to Scandinavia. 


246 or 61 se North of Spain. 
227 or 56 “ ve S. Spain and Medit. 
97 or 24 fe - Canary Islands. 


The wide expanse of the Baltic atfords no shell-fish unknown 
to the coasts of Britain and Sweden. ‘The water is brackish, 
becoming lesa salt northward, till only estuary shells are met 
with, and the Littorine and Limneans are found living together, 
as in many of the British marshes. 
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The identical species are chiefly amongst the shells dredged 
from a considerable depth (35-50 fathoms) ; the littoral species 
have a much more distinct aspect. 

The shells of the coast of Mogador are generally identical 
with those of the Mediterranean and Southern Peninsula. 

Canary Islands. The shells of the Canaries collected by MM. 
Webb and Berthelot, and described by M. d’Orbigny, amount to 
124, to which Mr. M’Andrew has added above 170. Of the 300 
species 17 per cent. are common to Norway, 32 per cent. to 
Britain, and 63 per cent. to the coasts of Spain and the Mediter- 
ranean, Two only are W. Indian shells, Nerttina viridis and 
Columbella cribraria. Of the African shells found here, and not 
met with in more northern localities, the most remarkable are :— 


Crassatella divaricata. Ranella levigata. Cymba proboscidalis. 


Cardium costatum. Cassis flammea. Conus betulinus, 
Lucina Adangoni. “ — testiculus, “Prometheus. 
Cerithium nodulosum. Cymba Neptuni. “ — Guinaicus, 


Murex saxatilis. « porcina, “  papilionaceus. 


Madeira. Mr. M’Andrew obtained 156 species at Madeira, of 
which 44 per cent. are British, 70 per cent. common to the Medi- 
terranean, and 83 to the Canaries. Amongst the latter are the 
two W. Indian shells before mentioned, and the following African 
shells :— 


Pedipes. Mitra fusca. Patella crenata, 
Littorina striata. “  zebrina. “  guttata. 
Solarium. Marginella guancha, “Lowe. 

Scalaria cochlea. Cancellaria. “  Candei. 


Natica porcellana. Monodonta Bertheloti. Pecten corallinoides. 


Azores. Amongst the littoral shells which range to the 
Azores, are Pedipes, Littorina striata, Mitra fusca, and Ervilta 
castanea; the other species obtained there are Lusitanian. 
(M’ ANDREW). 

The Mediterranean is the richest conchological fauna of tem- 
perate seas. In its western part it is mostly identical with that 
of the adjacent Atlantic coasts; the number of species diminishes 
eastward, although reinforced by a considerable number of new 
forms as yet only known in the Mediterranean ; and three acces- 
sions of a different character, from the Red Sea. The total 
number of species is 1183, according to Monterosato and 
Fischer. 


Cephalopoda, 53 Seaphopoda, 15  Lamellibranchiata, 302 
Pteropoda, 19 Gastropoda, 782 Brachiopoda, 12 


This enumeration includes the deep-sea dredgings of the 
Porcupine Expedition. 
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ht. indeed. te <alelivided into s number of 
rach having a jarticniar asees-iation of species 
r shells. -neh as the Red Sea. the Persian Gulf, 
but a considersble namiter of species are found 
provinee, and their zeneral ebaracter is the 
‘uming obtained more than li species of shells 


tueelf at the Philippines. and in the eastern coral islands of 
Parifice, This is preeminuently the region of coral reefs, and 
of each shell-fish as atfect their shelter. The Philippine Islands 
nave afforded the greatest variety. bat their spparent superiority 
ie due.in a measure. to the researches of Mr. Cuming: no other 
jortion of the province having been so thoroughly explored. 
He collected W apecies of sea shells at the Philippines, and 
estimates the total nnmber at 10) more. The genera most 
developed are Conus. 120 species: Pleurotoma, 100; Mitra, 250; 
Colambella. 40: Cypreca. Natiea. 50); Chiton. Tellina, 50. 
No catalogue of the marine shells éf the Province has been 
published, but they are believed to amount to between 5000 and 
GONG spe 

Amongst the genera most characteristic of the Indo-Pacific, 
those marked (*) are wholly wanting on the coasts of the 
Atlantic, bnt half of them occur fossil in the older tertiaries of 
Europe. Those marked (+) are also found on the west coast of 
America, 
























































*Nautilus. *Magilus. Stomatella. Hemicardium. 
7 Pteroceras. *Melo. Gena. *Cypricardis. 
*Kimella. tMitra. *Broderipia. *Cardilia. 
* Rostellaria, *(‘ylindra, *Rimula +*Verticordia. 
*Seraphs. *Imbricaria. *Neritopsi *Pythina. 
tConus. Ovulum. *Scutellina. Circe. 
+Pleurotoma, = +*Pyrula. * Linteria. *Clementia. 
*Cithara, *Monoptygma. *Dolabella. — *Glaucomya. 
+? Clavella, Phorus. *Hemipecten. *Merie. 
*Turbinella(typ). Siliquaria. *Placuna. Anatinella. 
Cyllen * Malleus. Cultellus. 
Eburna. *Vulsella. * Anntina. 
+Phos. timperator, — *Peduin. *Chwna. 
Doliam. Monodonta. +7 Septifer. * Aspergillum. 
tHarpa. Delphinula, — *Cuculliva. *Jouannetia. 
* Ancillaria, tLiotia. *Hippopus. +*Lingula. 
*Ricinula, *Stomatia, *Tridacna, tDiscina. 


The strictly littoral species vary on each great line of coast: 
for example, Liltorina intermedia and Tectaria pagodus occur 
on the east const of Africa; Littorina conica and melanostoma, 
in the Bay of Bengal; Littorina sinensis and castanea, and 





166 MARINE PROVINCES. 


Pinnoctopus. Macgillivraia. Cypricardia. Imperator. 
Struthiolaria. Amphibola. Mesodesma. Monoptygm 


Phasianella. Trigonia. Terebratella. Siphonaria. 
Elenchus. Chamostrea. Spirula. Pandora. 
Bankivia. Myadora. Oliva. Anatinella. 
Rotella. Myochama. Conus. Clavagella. 
Macroschisma. Crassatella. § Voluta. Placunomia 
Parmophorus. Cardita. Terebra. Waldheimie 
Risella. Circe. Fasciolaria. Crania. 


Some of the genera of this province are only met with el 
where at a considerable distance :— 


Solenella—Chili. Solemya—Medit. 
Panopea—Japan. Rhynchonella—Aretic seas. 
Bankivia—Cape. Trophon—Fuegia; Arctic se 
Kraussia—Cape. Assiminea—India; Brit. 


Amongst the littoral shells of South Australia are Halio 
elegans, H. rubicunda, and Littorina rugosa. Haliotis iris a 
LLittorina squalida are found on the shores of N. Zealand; a 
Cypreovula umbilicata in Tasmania. 

The New Zealand fauna includes about 400 marine species, 
which about 50 species are common to S. Australia and Tasman 

The Auckland Islands contain a number of New Zeala 
species, together with many Antarctic shells. 


X. Japonic Province. 

The Japanese Islands, the coast of Mantchuria and part 
Corea represent the Japonic province. Our knowledge of 
marine fauna has of late years received several valuable acc 
sions. Of 429 species known in 1875, 145 or about one-third s 
peculiar to the Japanese Archipelago ; 28 are common to t 
coast of Mantchuria, which presents a more Arctic charact« 
185 or about three-sevenths are common to China and t 
Philippines: 165 or about two-fifths, principally from t 
southern parts, belong to the Indo-Pacific fauna. 

A number of species are common to the West Coast 
America. The following have been cited. They may not all 
correctly identified, but on the other hand the list could 
readily made much longer : 


Siphonalia Kelletti. Lutraria Nuttall. 
Triton Oregonensix. Diplodonta orbella. 
Nassa festiva. Telling nasxuta. 

Oliva anazora. “  secta. 

Solarium quadriceps. “ inguinata, 
Haliotis gigantea. Cardium Californiense. 
Crepidula aculeata. Mytilus giganteus. 


a peteohialis. 
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M. d’Orbigny makes the same observation. On the other hand 
M. Morch, of Copenhagen, says he has received Tellina opercu- 
lata and Mactra alata from the west coast and also from Brazil; 
and M. Deshayes gives the following extraordinary ranges in his 
* Catalogue of Meneride in the British Museum ’:— 


Artemis angulosa, Philippines— Chili. 

Cytherea umbonella, Red Sea—Brazil. 
se maculata, W. Indies—Philippines, Sandwich. 
ee circinata, W. Indies—West coast America. 


In these instances there is doubtless some mistake, either 
about the locality or the shell. As regards the last, Mr. Carrick 
Moore has shown that the error has arisen from confounding 
the Cytherea alternata of Broderip with C. circinata of Born. 
M. d’Orbigny collected 628 species on the coast of S. America— 
180 from the eastern side,and 447 from the Pacific coast. besides 
the Siphonaria Lessonii which ranges from Valparaiso in Chili 
to Maldonado on the coast of Uruguay. These shells belong to 
110 genera, of which 55 are common to both coasts, while 34 are 
peculiar to the Pacific,and 21 to the Atlantic side of S. America ; 
an extraordinary amount of diversity, attributable partly to 
the different character of the two coasts—the eastern low, 
sandy or muddy ; the western rocky, with deep water near the 
shore, 

“ The comparison of the shells of Eastern and Western America 
ix of considerable interest to geologists; for if it is true that 
any number of living species are common to the Pacific and 
Atlantic shores, it becomes probable that some portion of the 
Isthmus of Darien has been submerged since the Eocene Tertiary 
period. Any opening in this barrier would allow the Equa- 
torial current to pass through into the Pacitic—there would be 
no more Gulf stream—and the climate of Britain might, from 
this cause alone, become like that of Newfoundland at the 
present day. 

» Although geological researches seem to show that not only 
the Isthmus of Darien, but even the Rocky Mountains, were 
sutliciently submerged during the Miocene Epoch to allow of 
the free intermingling of the waters of the Atlantic and Pacific. 
yet the special temperate molluscan fauna of E. and W. America 
are very dissimilar. There are no grounds for believing a 
single species to be identical. There are, however, a large 
number of species (upwards of 50) living on both sides of the 
northern portion of the continent, and the majority of these 
exist in the British seas.” 

The molluscan fauna of the Panamic and Carribbean Provinces 
contain very many species in common; these were, for a long 
period, distinguished as “ representative" species. but the von- 
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north, quite a number being moreover common to Europe. These ~ 
two regions are sometimes treated of together as the Pennsyk = 
vanian province. : 

I have already stated in treating of the Boreal Province that 
the barrier of (‘ape Cod has not influenced the distribution of 
the mollusca nearly so much as was formerly supposed ; that 
some southern forms surmount it. and that many northern forms 
extend further southwards. On the other hand, the Gulf Stream 
has exercised a wonderful influence upon the fauna of the 
Southern shores of the United States. as far northwards as 
Fort Macon, N. Carolina, adding many semitropical forms to 
our mollusea, 

Crepidula, Fulgur, large species of Venus und of Mactra are 
among the characteristic shells of a region which possesses bat 
little claim to the title of a distinct province. Lingula. one of 
the most ancient of genera, is now nearly contined to the Austra 
lian and Philippine seas; yet a peculiar species is found in the 
waters of North Carolina; and not only a Dolium, but a new 
Pholadomya, the second living species of that ancient groap 
have been recently dredged by Verrill in New England waters. 
Littorina litorea is a comparatively recent importation from 
northern Europe. It was first detected.a few years since on the 
Nova Scotia const, where it had probably arrived on ballast ; we 
next hear of it as somewhat plentiful around Boston, and it has 
now spread southwestwards, ax far as New Haven, Conn. 
The writer found it. in the summer of 1281, the most plentifal 
mollusk on the rocky coasts of Newport. R. 1. 











BATHYMETRICAL DISTRIBUTION OF MARINE MOLLISKS. 


The distribution of marine animals according to depth is 
subject to laws quite as evid as those which govern their 
seographical distribution. Messrs, Andouin and Milne-Edwards 
(1830), M. Sars ©1835 , (Ersted (1844), Forbes (1841-2), have 
studied this subject. and proposed schemes of bathymetrical 
classifieation.all founded upon the supposition that the existence 
of animal life at considerable depths wax impossible. Of late 
years four zones or vertical regions have been recognized; and 
the deep. dredgings of the (having fully 
demonstrated the existence of life at vast depths. a fifth zone 
may now be added. 

The dredging expeditions which have established the above 
highly interes and so largely incrersed our knowledge 
of the distribution of the Mollusca are: American, those of the 
Corwin (1867), Bibb (1868-1869), Blake (1877-1878), Fish 
Hawk (1880-1881) ; English, Lightning (1868), Porcupine (1869— 
1870), Challenger .1873-1876), Valurous (1875); Scandinavian, 
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of latitude. Thomson has arrived at the same conclusion; 
which appears probable trom the number of identical abyssal 
species already obtained from far distant localities. 

That mollusks are able to subsist through a great range of 
depth may be shown by the five species obtained by the 
Porenpine at 4451 metre: 

Dentalium candidum, T49-2010-3200 m. 
Dacrydium vitrenm, 54-5027 m, 
Syndoxmya nitida, T-200 m. 

Newra ohesa, 36-73 m. 

Pecten fenextratua, NAST m, 

Terebratula Wyvilled lives between 189] and 5300 métres, 

Mr. W. IL. Dall. trom the study of the extensive dredgings 
made hy the * Blake“ in the Gulf’ ot Mexico (Bull. Mus. Comp. 
Zool., vi, 1880), has been able to fully illustrate the range of 
bathyimetrical distribution; the 1 il studied embracing 
nearly 500 species belonging to not quite 100 genera, and obtained 
from depths varying from a few fathoms to 1920 fathoms. Many 

















species range from 30 to over $00 fathoms; a fact of extensive 
distribution which had never been so clearly indicated before, 
as most of the dec] 





expeditions omitted carrying their inves- 
tigations continuously from the abyssal into the littoral regions, 
Mr. Dall finds that. whilst many species have a limited vertical 
range, a fair proportion extend trom littoral to abyssal ; of these 
about ten per cent. (in the Gulf of Mexico) belong to boreal or 
cold-water forms. 
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the Cape (introduced :, and nearly all the northern portion of 
North Ameries. Helix cellaria inhabits Europe and the Northern 
United States, and has been carried abroad with the roots of 
plants, or hed to water-casks, and naturalized at the Cape 
and w Zealand. Jestacella manget bas be transported from 
the C Islands to England, /lelir similari: untive of 
Eastern Asia, lives in South Africa, Australia, Polynesia, Brazil, 
the West Indies, ete., wherever the coffee-tree is cultivated. 
Enuea bicolor has a very similar distribution, by human 
The Canary Islands, Azores and Madeira support considerable 
humber of European Helices. introduced with cultivated plant 
even St. Helena has a half-dozen acclimated European species, 
ul species of fresh-water pulmonates, Limnwa, Physa, 
Planorbis, are common to both continents: some of them well 
distributed over either, others apparently originating in one and 
introduced into the other. merican species thus occur in 
ngland in isolated localities. and others known to be of Euro- 
1 origin have from time to time been made known as inhabiting 
the United States. 

The best known and most instructive instance of the spread 
a bivalve mollusk is that of Dreissena polymorpha. Pallas 
it in 1769 at the mouth of the River Volga, which 
empties into the Caspian > It was subsequently found in 
the rivers flowing into the Black Sea, the Dneiper. Danube, ete. 
Frem the latter it is supposed to have been carried into Germany 
by the pontoon trains during the wars of voleon, and became 
known as a German mollusk in F814; 23 English, toward Is24, 
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The regions of Fischer will be herein shortly described, and 
their correlation with those of Woodward is exhibited in the 


annexed table. 





FIscHeEr. Woopwaprp. 
Zone. Regions, 
1. Septentrional. Germanic. 
2. Mediterranean. Lusitanian (part). 
e 3. Central Asiatic. (Wanting.) 
Palaanoric. 4, Chinese. China and Japan. 
5. Japanese. China and Japan. 
6. Atlantic. Lusitanian (part). 
1. Central African. African. 
8. Western African. African. 
FAUSOTROHOAL 9. Southern African. Cape. 
+ 10. Malgachian. Yemen, Madagascar. 
11, Afro-Arabic. Yemen, Madagascar. 
12. Indian. Indian. 
Pa.azorropicaL } 13. Indo-Chinese. Indian. 
ORIENTAL. 14. Indo-Malaysian. Java, Borneo. 
15. Philippine. Philippines. 
16. Austro-Malaysian. New Guinea (part). 
ie ‘ ( Australian, North 
Remaivine Hi;- Angtenlian. (Austral. & Tasmanian, 
. * ) 18, Austro-Polynesian. Polynesian. 
19. Polynesian. Polynesian. 
20. Neozelandic. N. Guinea (pt.) N. Zeal. 
21. Patagonian. Argentine, Patagonian 
NRANTARCTIC. (99° Chilian. Chilian. 
23. Peruvian. Peruvian. 
24. Columbian. Columbian. 
NrorropicaL. 4 25. Brazilian. Brazilian. 
26. Mexican. Mexican. 
27. Caribbean. Antilles. 
| 28. American. American. 
Nearctic. ~ 29, Californian. Oregon & California. 
( 30. Canadian. Canadian. 


1. SEPrenTRIONAL REGION. 


This includes the whole of the northern portion of the old 
world; it may be divided into two subregions :— 

1. European Subregion. Its southern limits are the Pyrences, 
the Alps, the Carpathians, the Caucasus. The forms are not 
numerous; something over 200 species of land shells, the greater 
part of which are found likewise inhabiting the Mediterranean 
region. They are usually small, and not conspicuous in coloring. 
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genus Carinifex), Valvata, Ancylus, etc. Kamtschatka has six 
terrestrial and seven fluviatile species, three of the former, so 
far, peculiar. 

The Amour territory ,the North of China, Thibet and Turkestan, 
although excluded from this region, contain a large percentage 
of European forms. 


2. MEDITERRANEAN ReEuton. 


All the countries bordering on the Mediterranean, the Black 
and the Caspian Seas form a vast terrestrial region inhabited by 
a very varied fauna. This region is limited by the African 
desert, the Atlantic, the Alps, and to the east, by the Central 
Asiatic region—with the species of which it intermingles in such 
manner that certain authors consider the latter as a mere sub- 
division. The immense development of the genus Clausilia is 
characteristic of this region; and in a less marked degree, the 
number of species of Buliminus, Testacella, Daudebardia, Cal- 
carina, Pomatias. Certain sections of the Helices also are 
hereunto restricted. Among the species distributed throughout 
the entire province may be cited Bul. (Rumina) decollata, Helix 
( Calcarina) candidissima, aperta, vermiculata, Pixana, variabilis. 
pyramidata,acuta, Buliminus pupa, Ferussacia folliculus, Physa 
(Isidora) contorta, Melanopsis prerosa, Unio littoralix, ete. 

Fischer thus subdivides the region : 

a. Occidental or Atlantic Subregion. 

Hispano-Barbaric Fauna. 

4, Meridional or Mediterranean | Egypto-Syrian Fauna. 

Subregion: ineluding the | Hellado-Anatolic Fauna. 
Italo-Dalmatian Fauna. 

ce. Central or Pontic Subregion. 

d. Oriental or Caspian Subregion. 

The first of these includes Portugal, North Spain and the 
West of France; it contains a number of characteristic forms, « 
few of which extend beyond its boundaries. Some of these 
species, however, are scarcely entitled to be considered more 
than varieties of mollusks having a more general distribution. 

In the Mediterranean subregion there are, as Fiacher has 
pointed out, several faunal provinces distinguished by character- 
istic groups of related forms, evidently derived from a common 
ancestry : such are the species of Helix belonging to the sections 
Macularia and Calcarina, those of Melanopsis, etc. The genus 
Clausilia is very rare in Spain,and wanting in its southern portion. 
In the Balearic Islands three-fourths of the species are Spanish, 
the rest mostly peculiar—including several Helices of the section 
Jacosta, only found there. 

The shells of Northern Africa are more closely related to 
those of Spain than to those of Sicily, yet the ancient connection 
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introduced und acclimated since the occupation of these islands 
by the Spaniards and Portuguese, as they are confined to the 
cultivated portions of the islands and do not occur in the latest 
fossil deposits. The genus Craspedopoma is characteristic of 
this fauna. No species of Unio occur, and in the Azores, not a 
single species of fluviatile mollusca. In Madeira the characteristic 
groups,of Ielices are Leptaxis, Janulus, Actinella, Ochtephila, 
Phlebecula, Tectula; in the Canaries, Hemicyelus, Moniliaria, 
ete. The ancient sandy dunes of Canigal, at the eastern extremity 
of Madeira and in Porto Santo, contain numerous terrestrial 
mollusks, some of which have not been found in a living state. 
As the fossil examples of several species are larger than their 
living descendants, it is possible that some of these species 
reputed to be extinct have only degenerated. It is a remarkable 
fact that some of the commonest living species are not found 
fossil, whilst others, now extremely scarce, occur abundantly as 
fossils. Helic tiarella was supposed to be extinct until 1855, 
when Mr. Wollaston detected it alive in two almost inaccessible 
spots on the north coast of Madeira. The degeneration of the 
land shells in variety and size may be the result of a modern 
change of physical conditions brought about by human agency. 
The annual fall of rain is now 29.82 inches, whereas it was 
remarked by Columbus, nearly 400 years ago, “that, formerly, 
the quantity of rain was as great in Madeira, the Canaries, and 
the Azores. as in Jamaica, but since the trees which shaded the 
ground had been cut down, rain had become much more rare.” 

In the Azores there are 71 species, in Madeira 164, in the 
Canaries 189. Cape Verd 40; some of these are common to two 
or more groups, and some of the 50 introduced species in each 
ease form part of the enumeration. 


7. Centran Arrican Reuion. 


This region, limited to the North, by the Desert of Sahara, 
includes the whole of intertropical Africa, with the exception of 
the basin of the Gulf of Guinea. Some of ite species are 
distributed northward, following the course of the Nile, a3 far 
as Lower Egypt. The characteristic genera ure Limicolaria, 
Achatina, Ennea, Lanistes, theria, Iridina and Spatha. There 
are scarcely any Helices and the operculated land shells are very 
few. The three first genera enumerated are bulimoid land shells, 
Achatinn including a number of very large species, only 
comparable in size with the Bulimi of the Borus group inhab- 
iting Brazil, etc. There are a few fresh-water pulmonates, the 
Physe being represented by the groups Physopsis and Isidora ; 
but most of the fluviatile univalves are gill-breathers, including 
Melania, Paludina, Ampullaria, and the peculiarly African 
group Lanietes ‘reversed Ampullariz). There are some Unies, 
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Ariophanta) 50, Helix ‘sections Plectopylis, Plectotropis. Eurys- 
toma, Trachia, Planispira, Corella, Oxytes: 21, Boysia 1,Streptaxis 
4, Ennea 6, Buliminus 46, Cylindrus 5, Electra 53, Clausilia 3; and 
the following operculated forms: Cyclotus 2, Mychopoma 2, 
Cyathopoma 21, Spiraculum 3, Pt os 6, Alyewus 53, 
Opisthopoma 5, Diplommatina 2, Ni Scabrina 1, Cyelo- 
phorus 29, Lagocheilus 1, Ditropis 3, Tropidophora 1, ete.; in 
all nearly 400 species. The fluviatile shells belong to the genera 
Limnwa, Planorbis, Ancylus, Camptoceras : special), Camptonyx 
(special), Valvata, Bythinia, Paludina, Amnicola, Stomatodon 
‘special), ‘Tricula (special), Melanin, ('‘anidea and Clea (fresh- 
water Buccinidw . Paludomus, Ampulla Neritina, Navicella, 
Unio, Corbicula, Velorita (special), Cyclas, Pisidium. 

The genera Tanysiphon, Scaphula (Arcidw), Novaculina 
‘Solenidw:, Stenothyra and Oncidium live in the estuaries, 
Finally Cremnoconchus appears to be a terrestrial Littorina. 

The various provinces of the vast Indian peninsula show 
remarkable diversity in altitude, climate and vegetation, and 
the region might be subdivided, although it is throughout 
characterized by the presence of certain peculiar forms which 
rather trenchantly separate it from other provinces. That 
portion which undoubtedly presents the most distinctive 
features is the islind of Ceylon, which, like most insular faunas, 
is particularly rich in spe 0 forms are recognized trom 
this island, including 49 Nanina, 23 Cyclophorus, 16 Cataulus, 
and 38 Paludomus (in Paludomus mostly varieties only . Two 
of the groups of Helices, Acavus and Corilla, are peculiar to the 
island, Acavus including some of the most beautiful of the 
Helicidw, Ceylon has, perhaps, quite as much claim to be 
treated as a distinct fauna,as several of the other regions of 
Woodward and Fischer. 
























13. Espo-Cinskse Rectos, 


This region includes Assam, Burmah, Aracan, Pegu, Cambodia, 
Siam, Malacea, Singapore, Pulo Penang, Annam, Laos, the 
islands of the Nicobar and Andaman groups in the Gulf of 
Bengal, ete. It is much richer in mollusks than even the Indian 
peninsula, the operculated pulinonates especially being astonish- 
ingly developed ; such as Cyclophorus, Lagocheilus, Pterocyclox, 
Rhiostoma, Alyewua, Diplommatina, Pupina, Rhaphaulua, ete. 
The most abundant non-operculated pulmonates belong to the 
genera Nanina, Helix, Amphidromus, Ilypselostoma, Electra, 
Clausilia, Vitrina, Streptaxis. The fresh-water gastropods are 
Paludina, Ampullaria, Melanin, Pachydrobia, Lacunopsis, Jul- 
lienia, Canidea, The acephala are Unio, Pseudodon, Anodonta, 
Arconaia, Solennin, Dipsas ena, Corbi , Scaphula (fresh- 
water rca) and Modiola, of which a species lives i in Lake Tonli- 
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genus Cochlostyla has no less than 211 species. The bulimoid 
forms of Cochlostyla are many of them large and highly colored, 
under a thin, hydrophanous epidermis, almost like the bloom on 
a plum, and the bands become translucent when wetted. There 
are 50 species (or varieties) of Melania, 38 of Neritina; the 
bivalves consist of Batissa, 3; Corbicula, 7; Cyrena, 3; Ano- 
donta, 1. 
16. AvsTRO-MALAYBIAN REGION. 


This division includes the islands lying between Australia and 
the Philippines, that ix to say: the Celebes, Moluccas, New 
Ireland, New Britain, New Guinea, and the Admiralty, Louisiade 
and Solomon Islands. 

In these islands Helix is largely developed; the group Geo- 
trochus being characteristic, although wanting in the Celehes; 
but these islands, situated at the eastern extremity of the region, 
have a fauna of ambiguous character, including with a number 
of special species, many which approach those of the Philippines 
and Malaysia. 

Tn the Moluccas more than 100 species are known, 28 of which 
are operculated. In New Guinea there are 90 species, 35 of 
which are Helices of the sections Chloritis, Planispira, Papuina, 
and principally, Geotrochus. Leucoptychia and Perrieria are 
peculiar genera. The Louisiade Archipelago has yielded as yet 
but few shells; including 4 handsome species of Geotrochus, 
and a large Pupina. In the Admiralty Islands there are 44 
species, according to Kobelt, including 25 Helices, of which 14 
are Geotrochus. The Central Polynesian genus Partula is here 
represented by 4 species. The 64 species of New Ireland and 
New Britain include Geotrochus 4, Partula 2, Melania 13, 
Neritina 16. The fauna of the Solomon Islands and New Georgia 
is exceedingly rich: more than 160 species, have been described, 
und the number is constantly augmenting notwithstanding the 
diticulty of exploring countries peopled by anthropophagons 
tribes. Heliciform shells predominate ; principally Geotrochus, 
60 sp.; Trochomorpha. 21 sp.,and Nanina. There are a dozen 
species of the group Placostylus (Bulimus) of which B. Cleryt 
is the most remarkable, Relationship with the Polynesian fauna 
is shown by the occurrence of species of Partula, Diplommatina, 
Pupina, Realia, Helicina; with the Austro-Polynesian fauna, by 
that of Placostylus, 


17, AUSTRALIAN Reaton. 


The Australian continent has only been partially explored for 
shells, those of the eastern coast being best known, whilst the 
west has so far yielded but few species—including inany Bulimi. 
In North Australia are found Helices of the group Xanthomelon, 
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22, Caitian Region. 


The northern part of Chili helongs to the same physical region 
with Peru, consisting of dry and rainless plains. Here the land 
snails are few and small,and only seen after the dews. At 
Valparaiso rain is abundant during the three winter months, and 
the southern coasts are luxuriantly wooded and extremely wet. 
The fauna is characterized by the abundance of Bulimi, belong- 
ing to the sections Borus, Scutalus, Peronreus, and Plectostylus, 
all South American groups. There are but few Helices, one of 
which 7. laxata attains a large size, and recalls by its form the 
Hi, lanx of Madagascar. There are only two operculated species. 
Among the fluviatile shells Chilina and Unio are latgely repre 
sented. One of the former and a Succinea are peculiar to the 
island of Chiloe. The Islands of Juan Fernandez have a fauna 
completely restricted, numbering over 20 species, all terrestrial, 
mostly Helix and Succinea. 


23. Peruvian Reaion. 


The long and narrow tract between the Andes and: Pacific, 
extending from the equator to 25° S. lat. forms a distinct though 
comparatively unproductive province, including the coast of 
Ecuador, Peru and Bolivia. It is warm and almost rainless ; 
the clouds discharge themselves on the tust side of the Andes, 
and rain is so rare on the west coast that in some parts it only 
falls two or three times in acentury. In Peru, during great part 
of the year, a vapor rises in the morning, called the “ garua ;” it 
disappears soon after midday, and is fo! lowed by heavy dews at 
night. There are a few helicoid shells, some of them of very 
peculiar appearance, but the Bulimi are predominant and include 
many species. The reappearance here of a group of the Medi- 
terranean genus Clausilia, with 7 species, is a notable fact. There 
are 3 Helicinas. Chilina has disappeared, but there are 3 
Ampullaria. Planorbis is well represented, as is Anodonta; 
besides which we find Ancylus, Limniea, Physa, Cyclas, Cyrena. 

The fauna and flora of the Galapagos Ialands are peculiar, 
although related to those of South America. The only known 
shells are 18 species of Bulimus, forming the section Nesiotes ; 
and of these, 10 species are restricted to single islands of the 
group. 

24. CorumBian Reaion, 

This includes the rainy and wooded States of New (tranada 
and Ecuador (except the Pacific coast of the latter), the elevated 
and nearly rainless province of Venezuela, with a flora like that 
of the higher regions of the Andes; and Guiana, where the forests 
are moet luxuriant, and rain falls almost daily (amounting to 100 
or even 200 inches in the year). Most of the low lands, like 
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genus Schasicheila has a single species, and is nowhere else 
represented in the West Indies. The Caritbwan group Strophia 
of Pupa has 8 species. 

2. Cuba and Isle of Pines. More than 600 species have been 
described, of which 250 species are operculates. These are all, 
with the trifling exception of 53, confined to the island; all the 
operculates except the Truncatelle are thus restricted. The 
dominant genera are: Strophia (19 out of 36 known species), 
Macroceramus (31 out of 51), Cylindrella (93 out of 140), 
Megalomastoma (12 out of 29:, Chondropoma (51 out of 100), 
Cistula (15 out of 42), Ctenopoma (23 out of 26). There are 
also 17 species of Glandina, 76 of Helix (largely of special 
groups.) 80 of Stenogyride, 10 of Succinen, 78 of Helicinide, 
etc. Fresh-water shells, as in the other islands, are scarce; 
there are 39 gastropods, 6 lamellibranchiates, including the only 
two species of Unio in the West Indies. 

3. Jamaica. This island is almost as rich in mollusks as 
Cuba, containing 500 species, nearly half of which are operculates. 
The genera Geomelania, Chittya and Jamaicia are peculiar to 
the island, and Stoastoma and Lucidella each have only a single 
extra-limital species. The other characteristic mollusks are: 
Adamsiella (12 out of 17 known species), Tudora (17 out of 33), 
Helices, nearly 100 species (including the groups Sagda, Pleuro- 
donta, Caracolla, Dentellaria), the groups Lian and Casta of 
Cylindrella, numerous Cyclotus, ete. The genera Strophia 
(Pupa), Licina and Magalomastoma found in Cuba are not here 
represented. Only 41 Jamaica species occur in other localities. 

4. Haiti and Navassa. Haiti has about 200 species, of which 
70 are operculated, and 2 (Planorbis) fluviatile. The island has 
not been so thoroughly explored for mollusks as either Cuba or 
Jamaica, and will probably yield much richer results than those 
already recorded. There are no restricted genera, but those 
most largely developed are: Glandina, ete., 10, Helix 43, Macro- 
ceramus 10, Cylindrella 30, Stenogyra 12, Choanopoma 12, 
Helicinide 29. There is a single species of the Jamaica group 
Lia. 

The guano island of Navassa has so far furnished only three 
species, all peculiar. 

5. Porto Rico,and neighboring Islands, About 120 species are 
recorded ; among them the genus (fants is restricted to Porto 
Rico, where lives also the only West Indian Clausilia. of the 
group Nenia. The operculates are less developed in this island 
than elsewhere. the genera Tudora, Cyclostoma, Ctenopoma, 
Geomelania, Jamaicia, Adamsiella, Lucidella, Diplopoma and 
Trochatella being absent. 

6. Guadeloupe, Martinique and neighboring Islands. The 
characteristic group is Dentellaria (Helix), several species of 
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I think that this snould be considered rather as a portion of 
the American region, as it has no faunal peculiarities whatever. 
Many of the species, especially in the northern portions of the 
territory, are identical with European species, but then a con- 
siderable number of them are known to occur in North Asia 
also; they are, in fact, cireumboreal. There are a few peculiar 
species, principally in Greenland and Iceland; both land and 
fresh-water shells being included in these, but no Melanian or 
Unio. 

The question of the direction whence species common to the 
old world have been introduced into America, has not been 
decided, although, with the increase of our knowledge of Asiatic 
localities and species, it is becoming more probable that such 
forms have usually come thence. This view is strengthened by 
the occurrence of representatives of some of the Californian 
fluviatile forms in Lake Baikal. On the other hand. the ancient 
intercourse of Europe with Iceland, Greenland, New England, 
etc., cannot have failed to introduce accidentally a crowd of 
species ; some of which, indeed, are known to have spread rapidly 
within a short period. Thus, the great snail, Limar ma.rimus, 
has within a very few years spread from Philadelphia, where it 
first became acclimated in cellars, to New York and other cities; 
adopting subterranean habits in this country rather than 
inhabiting the surface of the earth, where the atmosphere would 
be too dry for its existence; it is now a commonly occurring 
species. Identical species may have heen introduced both trom 
the West and East, if of decidedly European type, but there are 
species, as the Limnwans, for example, which may as well have 
originated here and thence spread to the old world. Finally, we 
do not know that identity of specific or structural character is 
conclusive as to identity of origin. 


HYPSOMETRICAL DISTRIBUTION OF LAND AND FRESH-WATER 
MOLLUSKS. 


Mollusks are subject to conditions of existence varying 
according to altitude. As plants change according as they are 
submitted to the changing climates of different elevations, so 
shells xre necessarily subject to like influence, some species 
never ascending beyond a certain height, others living entirely 
in mountainous regions. Whilst in Europe the elevation beyond 
which mollusks cannot exist is about 8000 feet, in America and 
Asia they are collected at nearly double that altitude. 

In examining the mollusks of the Pyrenees, the Alps and 
Auvergne, the following are the results reached : 

1. Lower Valleys. From the sea level to 3000 feet altitude 
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A few Asiatic species have been collected at great heights. 


Helix (Plectopylis) Shiroiensix, over 9000 feet. India. 
Buliminus vibex, 7000 feet. India. 

Buliminus nivicola, 14,000 feet. India. 

Buliminus ornatus, 14,000 feet. India. 

Nanina liratula, 6000 teet. Ceylon. 

Stenogyra latebricola, 1000 feet. Landoura, Bengal. 
Limnwxa Hookeri, 18,000 feet! Landoura, Bengal. 
Anadenus Schlagintweiti, 16,500 feet. India. 


In Polynesia, Helix bursatella, 2 small species, lives at Tahiti 
between 2000 and 5000 feet altitude. 

In examining the faunas of distant mountainous regions of 
Europe, we find identical or representative species, which, never- 
theless do not occur in the intervening plains: for example, 
Pupa megacheilox, Italy and Pyrenees. Helix arbustorum, Alps; 
and H. Xatartit, Pyrenees. Helix ciliata, Alps; and H. Bec- 
cartt, Abyssinia. On the other hand some of the mollusks of 
cold countries are found also in more southern regions, but at 
a greater elevation, so that the conditions of temperature and 
of vegetation are reproduced; thus Vertigo alpestris inhabits 
Scandinavia, and occurs again, upon the Alps only, in Switzer- 
land. 

These facts have a great importance in connection with a just 
appreciation of the physiognomy of the quaternary fauna of a 
determined region. 

As to the bathymetrical distribution of lacustrine mollusks, 
we know absolutely very little. The Lake of Geneva has a 
maximum depth of 1100 feet, with a uniform and constant 
temperature at all depths. Some crustaceans found at the 
bottom of the lake are blind, but the Limnmans have their eyes 
normally pigmented. Forel says: The deep fauna of the lake 
consists of a few species belonging to the most of the classes of 
animals inhabiting fresh water. A certain number of genera and 
families represented in the littoral fauna appear to be wanting 
to the abyssal; but there are no generic types belonging exclu- 
sively to the latter. Some species of the abyssal fauna, however, 
are different but analogous to superticial forms—ditferences which 
may be attributed to adaptation. Forel and Brot state that the 
pulmonary chamber of Limnea abyssicola contains no air at the 
moment when it is taken from the water; but preserved in a jar, 
the animal behaves like its congeners, coming to the surface to 
respire, ind passing entire hours out of the water. The abys- 
sinal Pisidiums of the Lake of Geneva and of other Swiss lakes 
have the following characters in common, their minute size and 
enlarged beaks, characters which are similar to P. abyxsicola 
of Lake Superior. 
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8. 


16 of these 26 first appearances (comprising the 12 primi- 
tive types) are found within the limits of the 2d fauns. 

8 in the limits of the 3d fauna. 

1 towards the end of the Devonian fauna. 

1 during the Eocene period. 
This diminution of the apparitions of generic types is in 
disaccordance with the increase of the number of species 
during the Silurian period. 

In effect, if the new types were formed by the divergence 
of the species, as supposed by the development theory, the 
increase of the number of specific forms must entail an 
increase of the number of generic types. In any case it 
could not cause a diminution of them. 

Then, each of the principal facts that we have given un the 
subject of generic types, constitutes a grave discordance 
between the theories of evolution and the reality. 


II. Spectsic Forms. 


We have never acquired the certainty and we have never 
been induced to suppose that any species among the ceph- 
alopods of Bohemia was derived by filiation and transforma- 
tion from another anterior species. The filiation and trans- 
formation are then. in our point of view simply theoretic 
fictions. 


. No species, to our knowledge, has been transformed to a new 


generic type, neither by successive slow variations nor by 
sudden changes. 

On the contrary we have ascertained at various times that 
all the species and all the groups of the congeneric forms, 
which have varied sensibly from their generic type in certain 
particulars and which appexred to tend towards a new type, 
appeared and disappeared suddenly, without leaving any 
posterity preserving the traces of the same character. 

Our second phase of Fauna No. 3 possesses alone 777 species 
of cephalopods, that is to say about 31 per cent. of 
species of this order known in the Silurian. Our basin, very 
remarkable for its small size furnishes about 45 per cent. of 
these. 

These accumulations of cephalopods in surfaces so restricted 
are in contradiction with the theories of natural selection and 
of the struggle for existence. 


III. Elements of the Shell. 
The particular study of each of the elements of the shell of 


the cephalopods, of which we have presented a resumé, shows 
that none of them have followed a gradual variation in any one 
direction. On the contrary, we have observed the stability of 
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separate the two former from the tetrabranchiate or tentacu- 
liferous Cephalopoda (Nautilidz), and to unite them with the 
dibranchiate or acetabuliferous group (Spirulide and Belemni- 
tide), which are provided with an ovisack. 

It still remains to ascertain whether the presence or absence 
of the ovisack has the systematic importance attributed to it; 
what is its nature and what is the purpose of the cicatrice. The 
word ovisack may be badly chosen because it supposes the 
existence of calcareous envelopes to the eggs. 

One might discuss and wonder a long time on this subject 
until a direct observation on the embryogeny of Nautilus shall 
give us the true solution. It is thus that the question of the 
parasitism of the Poulpe of the Argonaut was agitated with 
ardor until the day that Duvernoy showed the embryo of 
Argonaut to be provided with a shell in the egg. 

M. Fischer concludes, “ Is the doctrine of evolution overthrown 
by the facts M. Barrande has produced? I do not think it. He 
has proved that there existed among the ancient cephalopods 
two great types, which have continued separate during the entire 
period of their existence; but the evolution of each of these 
types remains extremely probable, and conforms to observations 
made upon them. In such matters one cannot, in effect, ask 
more than a probability.” * 





* Jour. de Zool., iv, 419, 1877. 
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a4 DISTRIBUTION OF THE MOLLUSCA IN TIME 


Infra Lias Lower Lian. Middle Liss, Upper Lias. Total. 


Brachiopods, 2 18 44 20 84 
Lamellibranchs, Ml 78 115 82 386 
CGastropods, 74 36 78 66 254 
Cephalopods, 9 63 65 11 248 


“Tt is only in the Upper Lias that the cephalopods surpass 
the lamellibranchs, 

“The type Nautilus, so rich and varied during paleozoic 

times, declines more and more through the Mesozoic beds. The 
last of the Orthoceras became finally extinguished in the Trias. 
In the Lias appeared Belemnites, which was perpetuated to the 
end of the Cretaceous period, and the abundance of which in 
those seas is as remarkable as that of Orthoceras in paleozoic 
seas. “The Trias is characterized by a great number of the 
subdivisions of Ammonites. Thus, we are acquainted, in this 
formation, with 130 species of Arcestes, and with numerous 
Didymites, Lobites, Tropites, Clydonites, Ceratites, Trachy- 
ceras, Pinacoceras, Sageceras. Among the uncoiled Ammonites 
may be cited Cochloceras and Rhabdoceras, The gastropods 
are yery numerous; the limited fauna having been studied with 
care at Saint-Cassian ; they are : Chemnitzia, Loxonema, Rissoa, 
Eulima, Trochus, Turbo, Pleurotomaria, Cerithium, Helcion, etc. 
The lamellibranchs belonged to the genera Myopboria, Cardium, 
Leda, Nucula, Arca, Myoconcha, Mytilus, Avicula, Posidon- 
omya, Pecten, Ostrea, Dicerocardium, Halobia, ete. 
The Jurassic contains some peculiar types of Ammonites: 
Arictites, Egoceras, Harpoceras, Oppelia, Stephanoceras, 
Peltoceras, ete. ; some Ammonites with uncoiled whorls: Toxo- 
ceras, Ancyloceras ; numerous species of Belemnites, and several 
other cephalopods approaching the Calamaries: Paleoteuthis, 
Leptoteuthis, Acanthoteuthis.etc. The characteristic gastropods 
belonged to the genera Bourguetia (Phasianella), Pleurotomaria, 
Trochotoma, Pileolus,  Rimula,  Straparollus, Chemnitzia, 
Eueyelus, Nerinwa, Alaria, Spinigera, Purpuroidea, Cylindrites, 
Acteonina. We cite among the lamellibranchs, the genera 
Panopwa, Pholadomya, Astarte, Opis, Hippopodium: Ceromya. 
Cardinia, Trigonia, Unicardium, Lima, Pecten, Ostrea. Gryphea, 
Gervillia, Pernostrea, Plicatula, Sowerbya, Cyprina, Isocardia, 
Pinnigera, Diceras, Hy potrema, ete. 

“In the Cretaceous appeared the sections of Ammonites for 
which have heen proposed the genera Sphenodiscus, Schloen- 
bachia, Hoplites, Acanthoceras, Stoliczkaia; Ammonites with 
uncoiled whorls became very numerous : Crioceras, Ancyloceras, 
Baculites, Baculina, Ptychoceras. Hamulina, Scaphites. Toxo- 
ceras, Heteroceras, Helicoceras. Turrilites. The exaggerated 
mutations of this type announce its near extinction. The 
Belemnites in the lower Cretaceous take forms not lese unusual 
CB. polygonalis, Emerici, dilotatus); the genus Belemnitella 




















RANGE OF GENERA IN TIME, 





RANGE OF GENERA IN TIME. 





Genera, arranged in their 
Order of Arwearuncee 


i 
3 


a 


Silurian, 





Lituites, Raphistoma, Obolus, . . .! 
Camaroceras, Atrypa, Pterinea, .| 
Gomphoceras, Bellerophon, Penta-| 

merus, .. 
Orthis, Conularia, Murchisonia. 
Spirifera, Athyris, Posidonom 
Isoarca, 
Conocardium, Megalodon, Chon-| 

etes, 
Cardiomorpha, .. : 
Orthoceras, Loxonema, Cyrtia, . . 
Pleurotomaria, Porcellia, 















Productus, Macrochilus, Strepto-: 
rhynchus, 
Goniatites, Pleurophorus, 
Edmondia, Myalina,.. . 
Acteonina, A 
Terebratula, Pinna, Cyprina, 
Lima, 
Gervillia, Myoconcha, . . 
Ammonites, Naticella, Opis, .... .! 
Trigonia, Isocardia, Thecidium, . . 
Cerithium, Plicatula, Cardita,... 
Trochotoma, Tancredia, Gry phea, 
Ancyloceras, Inoceramus, Unicar- 
dium, 
Astarte, Pholadomya, Corbis, Pas 
Nerinwa, Goniomya, Exogyra, . .: 
Terebratella, Limopsis, Nesra,! 
Argiope, | 
Baculites, Cinulia, Radiolites, . . . 
Physa, Paludina, Unio, Cyrena, . . 
Aporrhais, Tornatella, Pyrula, . . 
Pectunculus, Thetis, Crassatella, . 
Crenella, Chama, . 
Voluta,Conus, Mitra, Hal 
Aturia, 
Helix, Auricula, Cyclostoma, . 
Peeudoliva, Rostellaria, Seraphs, 
Purpura, Strombus,. . 
Argonauts, Tridacna, 













yete. 
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RANGE OF FAMILI£8 IN TIMK. 34t 


The same method of tabulation applied to families, that is, 
to groups formed of related genera, shows that the extinct 
families are relatively few in number. Among the reptiles, on the 
contrary, a large number of families and even several orders no 
longer exist (Dicynodonts, Labyrinthodonts, Enalliosaurians, 
Dinosaurians, etc.). The invertebrata, consequently, have varied 
less than the vertebrata. 

~ Woodward, who has prepared the following table, indicates 
only seven extinct families: Belemnitide, Ammonitide, Ortho- 
ceratidz, Spiriferide, Orthiside, Productide, Hippuritide. It 
is evident that this list might be lengthened, but it can be said 
in general that the important fossil types of mollusks which no 
longer exist are relatively. few in number, 


_RANGE, OF FAMILIES IN TIME: 
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Argonautide, 5 
Teuthide—Sepiade, . 
Belemnitide, . 
Nautilide, 
Ammonitide, 
Orthoceratide, . 


Atlantide—Hyaleide, 
Strombide—Buccinide, . 
Conide—Volutida, . 
Naticide—Calyptreide, 
Pyramidellide, . 
Cerithiadw—Littorinide, 
Turbinide—lanthinide, . 
Fissurellidee—Tornatellide, 
Neritida—Patellide, . 
Dentaliade, 

Chitonidee, 

Bullide, hess! bitin, eults 
Helicidw—Limacide,. . 2. 4 
Limnaidsee—Melaniade, . a a 
Auriculide—Cyclostomide, . | 


Terebratulidw, . 

Rhynchonellide, : 

Spiriferide—Orthide, 

Productide, . . 

Craniade—Lingulide, 
16 
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¢ 
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+ 
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€ 
a 
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Systems 
of Strata, 


Silurian. 
Devonian. 
Carbonif. 
Permian. 
1. Jura, 
U. Jun. 
"L. Crot. 
U Cnt. 


Trias, 





Pectinide, 

Aviculidie—Mytilide, 
Arcade—Trigoniade, 
Unionidie, . Lae er 
Chamidw—Myai ae nha) te 
Hippuritide,, 2. 2. 6 7 ee -- 























Tridacnidw, . . beta we ak r , six 
Cardinde—Lueinide, | 1. 2 ---- ----- Sloists 
Cyeludide, . 2. ee 3 Lee. Dietsns 
Cyprinide- _Anatinida:, woe ee ee ek Sie ae 
Astartide, . . Ff et ats Srp ast atest: 
Veneridw——Tellinidw, aa ee oi Ce eehS, tices te 
Mactride,. . 2. 1. 2 1 ee Bu dreh. S 


Solenide, . . tian “ee Seto th= eiave hs 
Gastrochwnidie—Pholadide, ro BSP SY ath S 


Three families are nearly extinct : 
Nautilide, Rhynchonellida. Trigoniads. 
And several have passed their maximum.and become less varied 

and abundant than formerly, e. g.— 

Tornatellidw. Cyprinidi. Anatinide. 
The extinct families and genera appear to have attained their 
marina wore rapidly than their minima; continuing to exist, 
under obscure forms, and in remote localities, long after the 
period in which they flourished. 

The introduction of new forms, also, is more rapid than the 
process of extinction. If four Palwozoic families disappear, 
twenty-six others replace them in the Secondary series; and 
three of the latter are succeeded hy fifteen shell-hearing families 
in the Tertiary and existing seas, 

Tn consequence of this cireumst: the number of types is 
three times greater in the newer Tertiary than it was at the 
Silurian period; and since there is no evidence or indication 
that the earth was ever destitute of life,cither wholly or in part, 
it follows almost as a matter of necessity that the carly types 
must have been more widely distributed and individually devel- 
oped, than those of the present day. 

From the following table it will be seen that the number of 
genera and families increases with an amount of regularity 
which cannot be accidental. Moreover, the relation of these 
numbers is not liable to be much altered by the progress of dis- 























244 DEVELOPMENT OF FAMILIES, ETC., IN TIME. 


“Forbes found the chalk deposits similar to those at the 
bottom of the Agean Sea. Recently, Wyville Thompson has 
developed this hypothesis, after the study of the bottom of the 
Atlantic, and he believes the cretaceous period to have continued 
to the present time in the abyssal zone; where are living genera 
of echinoderms, sponges and crustaceans, similar to those of the 
white chalk. Unfortunately the conchological fauna only fur- 
nishes negative arguments; the relations of these mollusks being 
only with those of the pliocene and post-pliocene beds. 

* The eocene fossils of the basin of Paris belong to genera now 
confined to tropical seas: Rostellaria, Oliva, Ancillaria, Voluta, 
Mitra, Pyrula, Xenophora, Typhis, Pseudoliva, Fusus, Vulsella, 
Crassatella, Cardilia, Corbis, Pholadomya, Perna, Nautilus, 
ete. The terrestrial genera of this basin : Cyclophorus, Cyclotus, 
Megaspira, Cylindrella, are now distributed through the inter- 
tropical regions of America, The eocene fauna of Europe thus 
has a more tropical character than its living fauna. 

“The miocene genera of the basins of Bordeaux, Touraine, 
and Vieuna are to-day distributed in the Indian Ocean, West 
Coast of Africa and Antilles: Ancillaria, Oliva, Eburna, Terebra, 
Cyllene, Strombus, Rostellaria, Ficula, Melongena, Fasciolaria, 
Turbinella, Sigaretus, Tugonia, Perna, Ungulina, ete. 

“ During the pliocene the Astrea polyps disappeared from the 
Mediterranean, the waters became colder, the great Pleurotomas 
became extinct, and the fauna took the characters of that which 
is now existing. A considerable cooling permitted the glacial 
species which existed in the Crag to penetrate to the Mediter- 
ranean, 

“ Finally, the quaternary period is that, for which great oscil- 
lations of the earth, cataclysms, displacements of currents, are 
invoked to explain certain geological and palsontological facts. 
The axis of rotation of the earth itself’ has been displaced by 
certain theorists. The explanation of these hypotheses would 
tuke us too long. Suffice it to say that in our quaternary beds 
are found Alpine terrestrial shells mixed with those now living 
upon the plains, and with exotic types (Corbicula) ; just as they 
contain mammoths, reindeer, hippopotami and lions—an assem- 
blage which now appears to us paradoxical. This last period, so 
close to us is thus the most obscure. It renders palpable the 
inanity of our science in presence of the great geological and 
palwontological problems which still remain unsolved. What, 
then, is it which has chiefly determined the character of the 
present zoological provinces? What law, more powerful than 
climate, more influential than soil, and food, and shelter; nay, 
often seemingly producing results opposed to @ priori proba- 
bility. and at variance with the suitableness of conditions ? 
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DEVELOPMENT OF FAMILIES, ETC., IN TIME. 


Fossil. 


1862 
638 
331 

1142 
139 

58 
62 
103 
3 


360 
446 
144 
956 
829 
58 
388 
81 
334 
400 
35 
50 


1419 


Fossil. 
160 
95 


1843 
T419 





20,602 18,568 


Recent. Fossil. Recent. 
Nuclevbranchiata. ConcHIFERA. 
Firolidre, 33 Ostreidm, . 426 
Atlantide, 22 159 = Aviculide, 94 
ss Mytilide, . 217 
55 160 Arcade, . 360 
Trigoniade, . . 3 
PrEBOPODA. Unionide, . 549 
Hyaleide, . 52 95 Chamide, . 50 
Limacinide, . 19 — Hippuritide, . _ 
Clionide, . 14 — Tridacnide, . . 8 
—  — Cardiade, . 200 
85 95 Lucinide, . 118 
Cycladidw. 176 
BRACHIOPODA. , Cyprinide, 176 
Terebratulidx. 67 340, Veneride, . 600 
Spiriferide, - — 380, Mactride, . 147 
Rhynchonellide, 4 422 Tellinide, . 560 
Orthide, . — 328 Solenide, . 63 
Productide, . — 1146 Myacide, . 121 
Craniade, . 5 37 Anatinide, ~ 246 
Discinide, . 10 90 Gastrochenide,. 40 
Lingulide, 16 99 Pholadide, 81 
102 1842 4295 
GENERAL SUMMARY. 
Recent. Fossil. Recent. 
Dibranchiata, . 204 189 Nudibranchiata, . 818 
Tetrabranchiata, . 6 2193 Nucleobranchiata, 55 
Prosobranchiata, . 8465 5819 Pteropoda,. . 85 
Tnoperculated Pul- Brachiopoda, . 102 
monifera, . - 5404 542 Conchifera, . + 4295 
Operculated Pul- — 
monifera, . 931 46 
Tectibranchiata, . 356 263 
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objects to which they were applied, but the vast multiplication 
of descriptions of natural objects has caused some doubt as to 
the propriety of using such names, especially for species: thus, 
Paludina viridis, meaning the green paludina, a good-enough 
designation at one time, becomes confusing when fifty other 
equally green species of the same genus have become known to 
us, and so on, of other qualities, and especially of those desig- 
nated comparatively—as small, smallest, largest, etc. A specific 
name which expresses no quality of the species and thus only 
becomes associated with the latter arbitrarily is decidedly favored 
by many modern students. Genera are usually printed in caps, 
species in small caps, synonyms (of which more hereafter) in 
italics ; but when these names occur in the hody of a text they 
are indifferently printed in italics. 

All names, generic or specific, are followed by the full or con- 
tracted name of the author thereof. Apart from the personal 
considerations causing the adoption of this practice, there are 
others of purely scientific importance. The principal of these 
is, that owing to the insufHiciency of a description or the stupidity 
of those who fail to understand a sufficient diagnosis, the name 
originally applied by one author to some object, comes to be 
applied by another and subsequent author to another object. 
usually more or less related to the first ; or an original description 
may prove to cover two or more distinct species, and then one 
of these must be selected by a subsequent author to retain the 
original name, whilst the others receive new ones. In such, and 
other similar cases, the addition of the author’s name informs us 
that the species referred to is, for instance, that named by 
Linneus, and nof the different object similarly named in error 
by Lamarck. 

The love of scientific reputation. haste, the want of the pains- 
taking and discriminating qualities which should distinguish a 
naturalist. above all the practice of working in localities where 
reference to the many thousands of publications on natural 
history is inconvenient or impossible, have led to a deplorable 
duplication of generic and (principally) specific names and 
diagnoses. It has been universally agreed to prefer in all such 
eases the name first published with a sufficient diagnosis, the 
other or subsequently printed names becoming synonyms. It 
is also generally agreed hy conchologists to accept no specific 
names dated earlier than 1758, when Linneus published the 10th 
edition of his Systema Nature. The exceptions are mainly 
generic names, some of the great Swede's predecessors far sur- 
passing him in their appreciation of generic characters. For 
many of the older and generaRy less accurately described objects 
the synonymy has become prodigious, and even at the present 
day, some of the reasons given above src go active in the pro- 
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still cause it to be employed in most cases for a short character- 
intic description ; but the numerous minor points—especially 
comparative characters now constituting the really essential 
portions of the description, are usually given in the vernacular 
of the author. Latin is not well adapted to the refinements of 
modern species-making and its final disuse is probably not far 
distant. Meantime the student is subjected to much inconve- 
nience, unless his preparation embraces a useful knowledge of at 
least the Latin, English, German, French and Italian languages. 

The Latin diagnc as now written, is usually worthless for 
the purpose of identification. It is simply a ceremonial through 
which the author becomes invested with the title to a specific 
name ; it does not and cannot, and is not ordinarily intended 
to define his property with sufficient accuracy to prevent tres- 
pass on his rights by others; therefore it becomes a trap for the 
unwary and ambitious. On the other hand, the indefiniteness of 
the usual diagnosis permits its author the greatest latitude in 
shifting its object from species to species ; or, if he is enterpris- 
ing, in capturing some of the species diagnosed at a later date 
by his brother conchologists. 

It remains to define the meaning of the words species, variety. 
genus, family, ete. 

All the specimens or individuals, which are so much alike that 
we may reasonably believe them to have descended from a 
common stock, constitute a species. A species, therefore, must 
be capable of reproducing its like, subject to no other variations 
than those occasioned by the slow operation of changes of 
environment, food, ete. For the old idea of the immutability of 
species, each specially created in its present form, must be 
substituted that of practical immutability at a given period. 
Whilst some species have preserved their characters intact since 
the tertiary epoch, others show a gradual evolution of characters, 
distinguishing them from their common progenitor. Forms 
differing from specific types in an inferior degree may fall within 
the range of individual variation, and their characters, individual 
only, return to the parent stock ; or, the combined operation of 
the laws of heredity, of selection, of environment may perpet- 
uate in their descendants the differential characters and so, 
according to the degree of development of these characters we 
have varieties or new species. In fact varieties, conchologically 
understood; that is, possessing transmissable characters of 
sufficient importance to require naming and description are 
incipient species. Form. coloration and sculpture furnish the 
principal characters of species, whilst genera are collections of 
species possessing some more important character in common, 
whether derived from the animal or shell. Subgenera possess the 
coopntjal generic character snd in addition some character of 
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CLASSIFICATION. 


A detailed history of the progress of the science of conchology 
from the most ancient period to the present time, would be both 
interesting and instructive : want of space prevents the insertion 
of such an account here. % 

The following rapid sketch of the history of the modern 
classification of mollusks and exposition of a system, based 
principally on the lingual armature of the gastropods, is trans- 
lated and condensed from a paper by the late Prof. Mérch, 
published in the Journal de Conchyliologie (xv, 232, 1867). 

Ancient authors classified shells according to external forms, 
from which they derived generic names. Linnseus was the first 
to introduce characters independent of the form of the shell; as 
the teeth and ligament in bivalves, plications and sulcations in 
univalves. By these characters Voluta and Turbinella were 
separated from Murex, Buccinum, etc. 

Linneus classed the species of each genus, according to the 
height of the spire, in analogous sections, of which the most 
were adopted by Bruguiére as distinct genera. Thus the following 
genera were terminated by a section “turrita,” Bulla by Achatina; 
Buccinum by Terebra; Strombus by Potamides and Pirena; 
Murex by the spiny Cerithie ; Trochus by Telescopium and 
Pyramidella; Turbo by Turritella; Helix by Melania and 
Limnea. 

Linnrus was the first to take the form of the animal into 
consideration as a generic character; but he indicated only five 
ditferent types of animals, namely; Doris, Limax, Tethys, Sepia, 
and Ascidia. Thus the animal of Chiton is a Doris. that of 
Argonauta a Sepia; bivalves with simple mantle are Ascidie 
(Solen, Mya, Pholas), and those with fringed mantle Tethys. 
Nearly all the univalves are called Limax. 

Adanson must be regarded as the founder of Malacology, but 
the number of mollusca known in his time was too few to permit 
the elimination of the principal systematic divisions. He was 
also the first to take into consideration the operculum and the 
shell structure as characters. and to divide the bivalves according 
to the number of muscular impressions. 

The system of Cuvier, hased on the respiratory organs. 
induced a great reform in Conchology. The shells of pulmonate 
mollusks, heretofore dispersed by all authors. with the exception 
of Adanson, among the pectinibranchs, were assembled in one 
group. which still remains intact. Although it may be difficult 
to indicate by a description the ditference which exists between 
the shell of a pulmonate and that of a branchiate mollusk, there 
are, nevertheless. few collectors who will not recognize it st 
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senting 94 species of cephalous mollusks. The firat glance at 
these plates suttices to show clearly that the lingual armature 
confirms the inost of the ancient divisions. Thus, the Cephalo- 
pods, Pteropods, Heteropods, Scutibranchs (in the sense of Quoy 
and Gaimard, including the Trochidx), are also distinguished 
by the teeth. The conchological analogy between Pleurotoma 
and Conus had already been shown by Sowerby. There existed, 
nevertheless, certain anomalies until then inexplicable, on 
account of the small number of observations made, as for 
example, the analogy between Philine and Scaphander and the 
Gymnobranchs. The want of teeth must not be considered as 
fatal to the systematic value of characters found in these organs. 
The teeth accepted as an exclusive character have, doubtless, 
inconveniences, as in the whole animal kingdom, but it cannot 
be denied that all other organs taken as exclusive characters 
offer still greater inconveniences. Thus the shell may be wanting 
in very similar animals (for example, Notarchus, Aplysia; 
Pterotrachea, Cardiopoda; Limax,Tebennophorus . The oper- 
culum is often wanting in the adult, although the young may 
have it. There are even operculated and inoperculated species 
in the same genus, as understood by many modern authors (for 
example, Pleurotoma and Bela, Oliva and Olivella, Yetus, 
Voluta and Lyria, Spirialis and Limacina, Proserpina and 
Helicina), The organs of respiration and locomotion may be 
entirely wanting in closely related species (Firoloidea and 
Phyllirhoé). 

Lovén has characterized the families according to the teeth, 
and has given Latin diagnoses, In 1848, Troschel (Handbook of 
Zoology) mentions the teeth as characters of all his suborders, 
and introduces into the nomenclature, for the first time, several 
new names taken from the form of the teeth. Thus the section 
H. of Lovén is called Rhipidoglossa, including the Scutibranchs, 
that is to say, Neritidi, Trochidwe, Haliotide and Fissurellide. 
For the section L. of Lovén he proposed the term Toxoglossa. 
Tenioglossa corresponds to the Ctenobranchous Gastropods, 
having seven rows of teeth (3. 1. 3.), excepting the operculate 
pulmonates, although they may have the same form of teeth. 
Thus Cyclostoma is placed in another suborder from Valvata 
and Paludina, The Heteropods, which have the same general 
disposition of the teeth as Twnioglossa, are regarded as an order, 
with the same value as the Gastropods—an opinion still main- 
tained by this author. 

In 1853, Dr. Gray (Proe. Zool. Soc.,32), in adopting the names 
of Prof. Troschel, proposed several new groups, according to 
the form of the teeth. 

1. Hamiglossa. Three ranges of teeth (1. 1.1), the lateral 
versatile. This last character appears to Prof. Mirch to be 
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and Terebra'.: In 1857, Mirch reduced the five principal divisions 
to three, namely : 

I. Musivoglossata (corresponding to the Ptenoglossata of 1856, 
but thus modified because this name has been used by M. Troschel 
to characterize the group of Janthine and Scalarie , Pulmonata 
and Tectibranchia, 

II. Arthioglossata, including: 1. Twenioglossata; 2. Ancis- 
troglossata ; 3. Toxoglossata. 

III. Rhipidoglossata, with the section Orthodonta (Cyclo- 
branchiates). ‘ 

In 1861-2, circumstances having induced Prof. Morch to study 
the Planarians, he was struck with their great affinity with the 
Pellibranchs, above all in the generative organs; this caused 
him to make a comparative revision of the genital organs of 
mollusks. He then ascertained that those belonging to his firet 
division were androgynous and furnished with a retractile male 
organ; whilst those of the second section were diccious, with a 
non-retractile male organ ; and those of the third section differed 
from the others by the want of 1 copulative organ. In other 
words, he had thus arrived, independently, at the three groups 
proposed in accordance with the sexual organs by Blainville 
and Latreille. 

In 1859, Mirch perceived that Mollusks were divided into two 
great groups, according to the construction of the heart and 
that these groups accorded also with those furnished by the 
sexual organs. Thus the Phanerogama, Latr., with a retractile 
or non-retractile copulative organ, have a heart with a single 
auricle (Monotocardia. Mirch), whilst the Agama, Latr., which 
have no copulative organ, have a heart with two auricles 
(Diotocardia, Mirch). It appears, doubtless, rather strange that 
the acephala should form a group with a considerable portion of 
the gastropods (Rhipidoglossa and Heteroglossa), but there 
exists a similar division among the vertebrates, namely: the 
cold-blooded vertebrates, where the fishes are united with rep- 
tiles, the latter provided with well-developed locomotive organs 
analogous to those of the maminalia. 

Stimpson proposed (Am. Jour, Set., 2 ser. 31, p. 47, 1864), to 
form a group Anandria, characterized by the want of a male 
copulative organ, This group includes the Melanians of North 
America, the Vermetidw and Turritellide and certain Cerithie. 
M. Riippel, however, has figured a male organ in Vermetux 
inopertus, and M. Lacnze-Duthiers has found a single male 
individual which circumstances did not permit him to examine 
sufficiently. As to the Melanians, they may want an external 
conical male organ, but the sexual character is with them repre- 
sented by a groove. In the Agama of Latrcille there ia not the 
least external sexual difference. 
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Troschel's first. section commences with the Pulmonates, but 
Mérch considers very doubtful their having a true pulmonary 
sack closed by a contractile opening. Gray calls these respira- 
tory organs of the Cyclostome “ gills vascular, branched,” and 
“gills indistinct in the form of series of vessels on the inner 
surface of the mantle.” 

“ Sect. 1. Fam. 1, Aciculacea; 2. Pomatiacea; 3. Cyclotacea ; 
4. Cyclostomacea. 

Sect. 2. Respiring by branchie and lungs; Ampullariacea. 

Sect. 3. Branchiferous Holostomata. Fam. 1. Valvate; 2. 
Hydrobie (Lithoglyphus); 3. Littorinide; 4. Rissoide; 5. 
Paludinide ; 6. Melaniide; 7. Potamide; 8. Cerithiide (Plan- 
axis). 

The Aporrhaide form a passage between the Cerithiide and 
Strombide. Crepidula aud Capulus belong with Hipponyx ina 
group, notwithstanding differences in the labial palpi. Onustide 
connects the Crepidulide with the Heteropods. 

Ovulidw (including Pedicularia), generally placed close to 
Cyprea, is strongly distinguished from the latter by its non- 
retractile proboscis. Notwithstanding this character, Mirch 
considers it intermediate between Cassis and Cyprwa. 

The 3d section of Troschel (trunk retractile from the base) 
contains the genera which Mirch unitetl in 1852 in the family 
Tritonidw, namely: Cassis, Dolium, Pyrula, Triton, Ranella. 

Onchidijopsis, Velutina, Marsenia, Tylodina, form, probably, a 
very natural division, notwithstanding the want of the two 
lateral teeth in Marsenia. The family Naticide stands next in 
relationship. It is in the Tanioglossata that the greatest 
incertitude relative to a natural grouping of the families exists; 
in the orders which follow, these relationships are more positively 
defined. 

Order 2. RHAcHiGLossaTa, Troschel. Never more than three 
rows of teeth. All mollusks having coriaceous ovisacs, hereto- 
fore known, belong to this order. 

Sect. 1. Marginella, Voluta, Volutilithes, connecting with 
Cryptochorda and Harpa: Oliva, Ancillaria. Bullin, Nassa, Mitra, 
Columbella. 

Sect, 2. Buccinum, Fusus, Fasciolaria, Turbinella. Purpura, 
Murex, Magilus. 

Order 3. Toxoctossata. Two rows of teeth. Stimpson has 
recently discovered a median tooth in Clionella xinuata, Born. 
Conus, (Borsonia?), Pleurotoma, Clionella. Terebra, Cancellaria, 
Halia, Lachesis? 


Supra-class II. Acama, Latr. (Diotocardia, Mirch). 
Mollusks without copulative organ. Heart with two auricles, 
placed nearly always around the intestine. 
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chance of finding a varying dentition. If this latter proves 
true, we shall be obliged to concede that there are certain types 
of teeth which may be found among the species of some of the 
larger genera, though some of the smaller genera are much more, 
if not absolutely restricted to one single type of dentition.” 

If it be proposed that a single arbitrary standard shall be used 
because it is arbitrary and hence will remove all doubt as to the 
position of a given species, then the standard selected should be 
the most universal and the most apparent—namely, the shell. 
But if a natvral arrangement be attempted, still less can we make 
account of any character which is not in accord with the assem- 
blage of characters. A natural sequence can only result from 
an accordance of most of the organs and functions. That denti- 
tion in the mollusks is a character worthy of study, that it will 
throw light on many doubtful points, that it will correct many 
errors is not to be disputed; but the claims made for it are 
preposterous ;—for whilst a few hundred species only have had 
their tongues examined, described and figured, many thousands 
have been arbitrarily placed and displaced in consequence. 
Stimpson has examined the tongue of Ranella caudata and finds 
it to be that of a Murex; accordingly he separates from Ranella 
a few other species because their shellx resemble the shell of 
Ronella caudata and unites them also with Muricide and this is 
practically the course (and necessarily so) pursued by all these 
dentition systematists, If conchological characters may be used 
to support the fabric reared upon the knowledge (I had almost 
written the want of knowledge) of a single structural character, 
why may they not be equally used against it. Is it not imperti- 
nent to make use of a few hundred observations of an organ 
which only pervades a portion of the mollusea, to establish a 
classification which is frequently in violent contrast with natural 
affinities ascertained by long examination of all the species, 
recent and fossil? 

If the exo-skeleton or shell carries the impress of its animal, 
its right appreciation will atford us the only possible classification. 
It is not partial, but pervades nearly the whole mollusca—as 
well those which have no lingual ribbon; its universality is 
the proof of its higher systematic importance; its relationships 
are not single, it is the epitome of the modifications of molluscan 
structure. Supposing the dentition of all living forms to be 
examined (an impossibility), we are still confronted by the fossil 
shella, which absolutely refuse to be classitied by any other than 
conchological characters. What shall we do with them? Shall 
we use for these 30,000 species obvious external, universal 
characters, yet discard these in the recent mollusca for the 
modifications of a partial character, the very slight observation 
of which has sufliced to show that it may not be predicated with 
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Orper II. TETRABRANCHIATA. 


( Nautiloidea.) 

16. Nothoceratide. 17. Bathmoceratidex. 

18. Trochoceratide. 19. Nautilide (x, 3, 4). 

20. Hercoceratide. 21. Gyroceratide. 

22. Lituitide. 23. Phragmoceratid». 

24. Gomphoceratide. 25. Cyrtoceratide. 

26. Orthoceratidz. 27. Ascoceratide. 
(Gontatitoidea.) 

28. Clymeniide. 29. Coniatitide. 30. Bactritide. 
(Ammonitotdea.) 

31. Turrilitide. 32. Ceratitide. 33. Ammonitide. 


34. Scaphitide. 35. Cryoceratide. 36. Ancyloceratide 
31. Hamitide. 38. Ptychoceratide. 39. Hamulinide. 
40. Toxoceratide. 41. Baculitide. 42. Baculinide. 
Crass B. GASTROPODA. 
Subclass Dicecia. 
Orper III. PEcTINIBRANCHIATA. 
Suborder Toxoglossa. 
43. Conide (x,5:. 44. Pleurotomide. 45. Melatomide. 
46. Haliide. 47. Terebride. 48. Cancellariidre. 
49. Admetide. 
Suborder Rhachiglossa. 
50. Cystiscide. 51. Marginellidse (x, 6). 52. Volutide x.7). 


( Odontoglossa.) 
53. Fasciolaridee (x, 8). 54. Mitridse (x, 9). 
(Duplohamata.) 
55. Melongenide (x, 18). 56. Buccinide (x, 11, 12). 
57. Nasside (x, 13). 58, Cynodontide (x, 10). 
59. Turbinellidse (x, 14). 
( Hamiglossa.) 
60. Turridw. 61. Olivide (x, 15): 
62. Harpide (x, 16). 63. Ptychatractidee. 


64. Muricide (x, 17, 19). 65. Columbellide (x, 20). 


Suborder Trenioglossa. 
(Group Rostrifera.) 


66. Pomatiide. 61. Cyclostomidr (xi, 21). 
68. Cyclophoridw. 69. Pupinide. 
10. Aciculide. 71. Truncatellide. 


12. Ampullaride (xi, 22, 23).73. Valvatidie (xi, 24.) 





139. 


141. 


142. 


144. 


Isl. 
163. 
165, 


163. 


169. 
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Orpex V1. Dovouiossa. 
Suborder Proteobranchia. 
Acmwide. 140. Patellide (xii, 51.) 


Suborder Abranchia. 
Lepetide. 


Orpes VII. PotypLacopHora. 
Chitonidee (xii, 52). 143. Chitonellide. 
Subclass Pulmonifera. 
Orpee VIII. Putmonara. 
Suborder Geophila. 
(Oculiferous tentacles invertible.) 


“ (Agnatha.) 
Oleacinide (xiii, 56). 145. Streptaxide. 
146. Testacellide. 
( Goniognatha.) 


» Orthalicidwe (xiii, 58). 


( Holognatha.) 
Cylindrellide. 149. Pupide. 
Helicidie (xiii, 59). 151. Vitrinide. 


( Togata, 


. Philomycide. 


(Subnuda.) 


3. Cryptellide. 154. Parmacellide. 
. Limacida (xiii, 61). 156. Arionide. 


( Elazmognatha.) 


. Saccinide (xiii, 63). 153. Janellide. 


(Oculiferous tentacles simply contractile.) 


. Vaginulide. 160. Onchidiide. 


Suborder Basommatophora. 
( Limnuphila. 
Chilinide. 162. Physide. 
Ancvlidx. 14 


Otinide. 
( Petraphila.) 
Siphonariide. 168. Gadiniide. 
( Thalazsophila.) 





Auriculide (xiii. 67). 


Ampbibolide. 


170. 
172. 
174. 
176. 
158. 
180. 
182. 


184. 
186. 
188. 
190. 


191. 


193. 


195. 
197. 
199. 
201. 
203. 


204. 


208. 
210. 
212. 


214. 
216. 
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Subclass Opisthqbranchiata. 
Orprk IX. Tecrmaanowiata. 


Philinide. 171. Amphyspiridaa. 
Ringiculide. 173, Actwonide. 
Acteonellids (xiii, 68). 175. Cylichnide. 
Bullide. 171. Aplastride. 
Lophocercide. 179. Aplysiide. 
Runcinide (xiii, 70). 181. Tylodinide. 
Umbrellide. 183. Pleurobranchidr. 
Orpen X. NuDiBRANciiara. 

Suborder Pygobranchia. 
Doridopside. 185. Doridide (xiii, 69). 
Onchidoridide. 187. Goniodorididss. 
Polyceride. 189. Triopide. 
Ceratosomide. 

Suborder Polybranchia. 

(Inferobranchia.) 
Phyllidiide. 192. Diphyllidiide. 

(Polybranchia.) 
Tritonide. 194. Scylleide. 

(Ceratobranchia.) 
Dendronotide. 196. Heroide. 
Tethyide. 198. Dotoide. 
Protonoctide. 200. Glaucide. 
Eolidide. 202. Fionide. 
Hermeide. 

Suborder Pellibranchiata. 

Elysiide. 205. Limapontiide. 206. Phyllirrhoide. 


Suborder Entoconchacea. 


. Entoconchide. 


Subclass Pteropoda. 
OrpeR XI. THEcOsoMATA. 


Limacinide. 209., Hyalide (xii, 55). 
Cymbuliide. 211. Conulariide. 
Hyolithidx. 

Orper XII. GyMnosomata. 
Clionide. 215. Pneumodermonide (xii, 


Cymodoceidse. 58-64). 
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217. 


218. 
220. 


224. 
226. 
228. 
230. 


231. 
233. 
235. 
237. 
239. 


240. 
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Subclass Prosopocephala. . 
Orper XIII. Sotenoconcaaz. 
Dentaliide. 
Crass C. CONCHIFERA. 
Orpen XIV. Dimyaria. 


. Solemyida. 


. Crassatellidie, 


(Pholadacea.) 





Aspergillidw. 219. Gastrochwnide. 
Teredinide. 221. Pholadide. 
* (Solenacea. ) 
. Solenide. 223, Solecurtide. 
( Myacea.) 
Saxicavide. 225. Myide. 
Corbulide. 227. Pandoride. 
Anatinide. 229. Myochamide. 
Pholadomyide. 
| Veneracea.) 
Mactride. 232, Mesodesmida:. 
Amphidesmide. 234. Tellinide. 
Psammobiide. 236. Donacide. 
Petricolidx. 238. Veneride. 
Glauconomide. 
( Corbiculacea.) 
Cyrenide. 241. Pisidiide. 242. Cyrenoidide. 
(Dreixsenacea.) 
. Dreissenide. 
( Cardiacea.) 
Veniliide. 245. Glosside. 
Cardiide. 247. Adacnidy. 
( Chamacea.) 
8. Chamide. 
( Lucinacea.) 
Lucinide, 250. Ungulinide. 251. Erycinide. 
Cyamiide. 253. Leptonide. 254. Galeommide. 


(Solemyacea.) 


( Carditacea.) 
257. Carditidre. 
( Naiadex. ) 


Unionidw. 259. Iridinide. 260. Mycetopodide. 
( Muelleravea.) 
Etheriidwe. 262. Muelleriide. 
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( Trigoniacea. ) 


263. Trigonide. 
(Arcacea. ) 
264. Nuculidre. 265. Ledide. 966. Arcide. 
Orpen XV. METARRHIPTA. 
267. Tridacnide. 
Orpen XVI. HETERoMYABIA. 
268. Mytilidee. 
Oxper XVII. Monomyaria. 
(Avtculacea. ) 
269. Pinnidee. 270. Pteriide. 271. Vulsellide. 
(Pectinacea.) 
272. Spondylide. 213. Limide. 274. Pectinide. 
(Anomiacea.) 
275. Placunidw. 276. Anomiide. 
( Ostracea.) 
277. Ostreide. 278. Eligmide. 
Orner XVIII. Ropista. 
279. Hippuritide. 280. Radiolitide. 
281. Caprinellide. 282. Caprinide. 
283. Caprotinide. 
Subbranch Molluscoidea. 
Cuass D. TUNICATA. 
(Families 284 to 298 inclusive. ; 
Crass E. BRACHIOPODA. 
Orpsr XXIII. Anraropomata. 
(Ancylopoda.) 
299. Terebratulidw. 300. Thecidiide. 
(Helictopoda.) 
301. Spiriferida. 302. Atrypidz. 
303. Koninckinide. 304, Rhynchonellide. 
305. Strophomenide. 306. Productidz. 
Orver XXIV. Lyopomata. 
307. Craniide. 308. Discinidee. 309. Lingulidw. 


Cuass F. POLYZOA. 
(Families 310 to 356 inclusive.) 
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I propose to follow in this work a classification which does not 
differ very essentially from that most approved before the advent 
of the lingual system. but with certain ameliorations which the 
latter his enubled us to perceive for the first time. It is not 
denied that this arrangement is exceedingly artificial—all are 
so: but it is believed to be the most obvious. therefure. the 
easiest. It may again be remarked here. that one of the inherent 
difficulties of arrangement in a lineal line is caused by inter-rela- 
tionships: thus. I have chosen to proceed from Murex to Pupura, 
then to Fusus and to Buccinum: yet the two latter groups are 
equally related to Murex and with one another, and the passage 
from one group to another is so gradual that the assignment of 
some of the out-lying forms to a genus is very difficult. 
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Search for living mollusks is based upon knowledge of the 
habits of these animals. We call x(ationx the particular cireum- 
stances surrounding the specimens collected, whilst Aahitat com- 
prehends the geographical distribution of each species. 

Marine Molluxke, “When the tide is at the lowest. the col- 
lector xbould wade among the rocks and pools near the shore. 
and search under overhanging ledges of rock as far as his arms 
canreach. Aniron rake. with long close-set teeth, will be a useful 
implement on such occasions. He should turn over all loose 
stones and growing sea-weeds, taking care to protect his hands 
with gloves. and his feet with shoes and stockings, against the 
sharp spines of Echini. the back-fius of sting-fishes. and the 
stings of Medusa. In detaching chitons and limpets, which are 
all to be sought for on rocky coasts. the spatula or case-knife 
will prove a valuable assistant. Those who have paid particular 
attention to preserving chitons have found it necessary to suffer 
them to die under pressure between two boards. Ormers (Halio- 
tides) may be removed from the rocks to which they adhere by 
throwing « little warm water over them, and then giving them 
a sharp push with the foot sideways, when mere violence would 
be of no avail without injuring the shell. Rolled madrepores 
and loose fragments of rock should be turned over; cowries and 
other shell-fish frequently harbor under them. Numbers of 
shell-fish are generally to be found about coral-reefs."—: BRODERIP. ! 
In coral regions the services of natives should be obtained, as 
they may render much assistance by diving or wading. 

Advantage may be taken of spring-tides. especially at the 
equinoxes. to examine lower tracts of sea-shore than are ordi- 
narily accessible. After severe storms the shores and beaches 
are frequently covered with species of mollusks and other marine 
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the number by the specitic name. The label should have upon 
it the locality where found, and any other facts that might be of 
interest to the naturalist. The numbers he attaches to hia 
species may serve as the means of ascertaining names by corre- 
spondence. Each species should be marked, so that no confusion 
may arise by displacement of labels. 

Should the collector find it convenient to correspond with 
some other person similarly engaged, or should he desire to 
transmit a package of shells to some friend or some public 
institution, a few suggestions relative to packing shells for 
transportation may be of use. Obtain a sufticiently strong box 
of suitable capacity ; on the bottom should be laid a thin bed of 
soft hay, or some other suitable elastic material. The larger 
shells (if such are to form a part of the contents of the package) 
should form the lower tiers in packing. Each shell should be 
wrapped in paper, and the specimens should be so compactly 
stowed as not to shake about. The lighter shells should occupy 
the upper portion of the package, and those of a fragile nature 
should be protected from breakage by being enveloped in 
cotton and enclosed in suitable small boxes. Small paper bags 
or cartridges may serve to contain minute species; but a more 
satisfactory mode is to wrap them in cotton and put them in 
small paper boxes, such ax may be purchased at any drug-store. 
Each species should be appropriately labeled, giving, in legible 
characters, the generic and specific name of the shell, if known, 
after which should be written the name of the author by whom 
the species was published ; under this should follow the locality 
where found, Any vacant space at the top of the package may 
be filled with such light material as will serve to keep the contents 
from shaking about after the box is closed. The top of the 
box should be carefully nailed secure, and plainly addressed. 
Packages of light weight are usually forwarded through the 
nails, It should be borne in mind that in case labels containing 
names and localities accompany the shells, the package becomes 
subject to letter postage, but that a very cheap rate is secared if 
the specimens are accompanied by numbers only. In this case, 
add to the address on the package “Specimens of Natural 
History ; no writing.” The names, designating the numbers by 
which the specimens are distinguished, will then be included in 
your letter of advice to your correspondent. 

Terrestrial species may be readily kept alive in fern cases, 
supplying them with sufticient moisture and succulent food; 
cabbage or lettuce leaves are generally preferred by the phytopha- 
gous species. In this manner, the author of these pages has kept 
the larger exotic species as well as our own mollusks, sometimes 
for many months, with full opportunity to observe their habits, 
inelnding copulation, ovipositing, the growth of the young 
mollusk, ete. 
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FIGURE. 

23. Nautilus Pompilius, Linn, Septum with central si- 
phuncle, : ‘ E : 3 

24. Clymenia striata, Miinster. “With internal siphuncle, 

25. Hamites cylindraceus, Defrance. With external si- 
phunele, . “ ‘ e 

26. Goniatites sphiericus, Sowb. Section. Carb. limestone, 
Bolland. a, aperture; b, body-whorl; «, suture, . 

27. Ammonites obtusus. Sby. Lias, Lyme Regis. a.aperture: 
6, body-whorl ; c, suture, 

28,29. Ammonite, showing the position ‘of the lobes and 

. saddles. D. exterior lobe ; L, superior lateral lobes ; 

ZL’, inferior lateral lobes; V, interior lobe and its arms; 
a, susillare lobes; d, exterior saddle; J., lateral 
saddles; . interior saddle, . z a 2 

30. Univalve spiral shell, with the parts named, . : 

31. Left valve of Cytherea chione, Linn. A, ligament; u, 
beak; 7, lunule; ¢, eardinal tooth; ¢, (, lateral teeth ; 
a, anterior adductor impression; a’, posterior 
adductor; p, pallial impression ; s, sinus of retractor 
muscle of siphon. 

32. Pecten varius. Linn. a. adductor i impression ; m, pallial 
line; /. ligamental margin: +. cartilage ; e, anterior 
ear; b, byssal sinus, ‘ i 3 hs a 2 

33. Ammonite. with aptychus. . 

34 to 38. Forms of opercula: 34. claw-shaped : ‘35, lamellar ; 
36, multispiral; 37. paucispiral: 38. articulated, . 





Prate 3. 

39 Spicules in the integument of Doris pilosa. Linn., 
40. Mytilus edulis. Linn. Showing the foot. 

attachment, ani branchie. (Meyer and 


and 





rage, 


34 
34 


34 
24 
34 


34 


55 
56 
38 
51 


12 


us*, 67, 110 


41. Dreissena polymorpha, Pallas. f. foot: 4, byssus. 67. 110 





42. Clausilia Macarana, Ziegler. magnified, and broken to 
show the elausilium, ¢, and the columellar axis. a. 
( Fischer). 

43. Dentalium Tarentinum. Lam., animal. with the shell 
remove]. 1. foot: d. anterior mantle opening: a. 
posterior opening: r. kidney: 7, liver: g. genital 


6T 


gland. ‘Lacaze-Duthiers),  . : : 5 66, 105 


44. Tezumenia vf Tebennuphorus. 7. mucous lamina: /, 
muscular lamina: 3, peritoneum: 3, visceral cavity: 
. pulmonary chamber: “. interval between the two 
Tousealar layers, . ‘ : : * 
45. Phasianella bulimoides. Lam. i As . 
46. Oliva maura, Lam. r. filiform appendages “of the 


ll 
4 


mantle: «. siphon. |‘ Keferstein', . : 18, 74 
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Pacn. 


62. Digestive organs, etc., of Nautilus Pompilius. (After 


Owen, Memoir on Pearly Nautilus, t.4.) @, The hood 
or upper part of the oral sheath longitudinally divided. 
6, Posterior lobes or angles of the hood. c, Posterior 
concavity of the hood. d, The ridge in the same. e, 
The cut-surface of the above parts. /, Internal sur- 
face of the oral sheath. g, External labial processes. 
h, External labial tentacles. 7, Internal labial pro- 
cesses. &, Internal labial tentacles. /, Olfactory 
laminz. m, The circular fringed lip, longitudinally 
divided. n, Superior mandible 0, Inferior mandible. 
p, Muscular attachment of mandibles. g, The superior 
pair of muscles which retract the jaws. 1, The semi- 
circular muscle which protrudes the jaws, divided 
longitudinally. s, The asophagus. ¢, The crop. u, 
The narrow canal leading to v, The gizzard. w, The 
intestine. w’, The terminal fold of intestine drawn 
out of its situation. 2, The anus. y, The laminated 
pancreatic bag. z, The liver. 15, A branch of the 
anterior aorta, which ramifies in the membrane cén- 
necting the two portions of the terminal fold of the 
intestine. 19. Continuation of the posterior aorta 
along the dorsal aspect of the crop. 20. Its bifurca- 
tion at the asophagus, to form a vascular circle cor- 
responding to the nervous circle round that tube, 21, 


22, Arteries, of the crop, gizzard, ete. S 5 63, 65 
63. Nautilus Pompilius, in its shell, the latter a section to 


show the interior. a, The mantle. 6, Its dorsal fold. 
, Nidamental gland. gy, Shell muscle. i 7 1, Siphon. 
k, Funnel. n, Hood. v0 0, Exterior digitations. p, 


Tentacles. x, Eye. .,.r, Septa. z, Last chamber, 33,97 


Puate 5. 


64, Triton variegatum, Brug. pr, proboscis ; 0’, oral mass ; 


oc, eye; S, respiratory siphon ; br, branchivw ; c, heart 
h, liver; ¢, tenticle ; + 9, cerebral ganglion; g’, pedal 
yanglion; g’’, visceral ganglio n; t, intestine ; ud, vas 
deferens ; a, anus; p, penis.” 





65. Nervous system of Ommastrephes todarus. Ventral 


face (Hancock). gv, Visceral ganglion. 0 p, Optic 
nerve. gp. Pedal ganglion. gbs, ght, Superior and 
inferior buccal ganglia. 6, Arm nerves. x v, Visceral 
nerves. g x ¢, Ganglion stellatum. 7 pt, Fin nerves, 
n @, Esophageal nerves. g v e, Splanchnic ganglion, 
g x, Ganglion on the vena cava. g br, Branchial 
ganglion. 61, Branchial nerves. ny, Nerves of the 
ink-bag and rectum. . . 








1 
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FiGuas. Page. 

15. Pecten varius, Linn. m, fringed mantle borders; br, 
branchie, . » 78, 105 


76. Lepton aquamosum, Mont. Showing the mantle fringes, 73 

77. Pedal ganglia of Helix pulchella, Miill. a, ganglia; o, 
otocysts; b, profile view of an otocyst; c, otolites. 
(Leidy, Binney's Terr.. Moll.), . - 71,78 

78. Otocyst of Cyclas. 0, single otolite ; c. ciliated epithelial 
cellules (Leydig). 3 2 19 

79. Lamellar tentacle (rhinophore) ‘of Eolis coronata. Forbes 
(Alder and Hancock), < ; : > » 75,79 

Puate 7. 

80. Circulating and respiratory organs of Nautilus Pompi- 
lius. (After Owen.) 1. The great vein. 1’. The orifices 
hy which it communicates with the abdominal cavity. 
2: The venous sinus. 3. Splanchnic veins from the liver, 
ovary, gizzard. ete. 4. Origins of the branchial 
arteries. 5. Branchial arteries. 6. The follicles ap- 
pended to the branchial arteries. 7. Orifices by which 
they communicate with the branchial arteries, ex- 
posed on the left side (the parts being seen from the 
dorsnl aspect). 8. The valve at the entry of the 
branchial artery into the gill, exposed in the right 
anterior vessel. 9. Cavity of the same artery, where 
it is imbedded in r, the muscular stem of the gill laid 
open. p. The larger branchia of the right side, 
showing the venous surface. p’. The same of the left 
side, showing the venous surface. q. The smaller 
branchia of the right side, showing the arterial sur- 
face, with r, the fleshy skin entire, the dotted line 
indicating the pasaage of the branchial artery into it. 
q’. The smaller branchia of the left side, «. The 
common stem of the branchie, by which they adhere 
to the inner surface of the mantle. 10. The branchial 
veins. 11. The valves placed at their terminations in 
the ventricle. ¢. The ventricle or systemic heart, 
Inid q@en. 12. The origin of the lesser aorta. 13. 
The artery of the glandular ovarian apparatus. 14. 
The siphonic artery. 15. The artery of the intestine. 
16, The larger aorta. 16’. Its muscular origin or 
the continuation of the ventricle. 17. The valve at 
the extremity of this part 83, 88 

81. Branchie of Octopus. (Cuvier. Mém. Moll. Céph. ) 
mobr. Branchial muscle. tbr. Branchial vein. nbr. 
Arterial nerve. «tc. Venacava. cbr. Branchial 
heart. aor. Branchial artery.  . r 3 a 33 
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FIGURE, Pace. 
94. Medial section of the buccal mass of Sepia officinalis. 
(Keferstein.). mbc, Buccal membrane; ml, lip; 
‘m.c8, upper jaw; m zt, under jaw; x, so-called organ 
of taste; oe, opening of alimentary canal; rd, 
radula; z, tongue sheath; s’, salivary gland; ql, 

superior buccal ganglion ; gb, lower buccal ganglion, 91 

95. Beaks of Sepia officinalis, surrounded by the lip. . 92 
96. Dolium galea, L. Af. jaws; J, lip; z, tongue; ch. 
Chiagian organ ; ch’, blind sack of the esophagus ; 

pe, crop; s, salivary gland. ‘Keferstein', 938, 100, 101 
97. Buccinum undatum, L. Proboscis half protruded. 
(Cuvier.) a, Invagination of proboscis; 4, pro- 
boscis; c, mouth; d, contractile muscles; e, muscular 

ring, . . ‘ 93 
98. Tongue of Argonauta Argo, ‘enlarged. (Fer. and 
dOrb.) 8B, the tongue viewed dorsally ; a, the tecth, 

in seven rows; 6, the outer rows of plates, . % 92 
99. Pharyngeal bulb ‘of Polycera ocellata, Alder and Han- 
cock, from the Bay of Kiel. (Meyer and Mibius.) 
a, buccal orifice ; b, jaw; ¢, lingual plate; d, wsoph- 

agus; e, lingual muscle; /, radular bundles, ‘ 62 
100. Buccal opening and lips of Hinnites pusio, Donovan. 

(After Fischer), . . 3 . 3 é » 105 


Pate 10. 
Lingual Dentition. 





1. Octopus octopodia, Linn. Face view of tongue. (D’Orb. 
Moll. Viv.), —. ‘ ‘ . . A 3 . 263 
2. Loligo pallida, Verrill. (Am. Jour. Science,  . - 263 
3. Nautilus pompilins, Linn. Keferstein, t,115,f.3, . 264 
4. % Section of radula, . . 264 
5. Sain Hebreus, Linn. Troschel, ii, t. 1, f. 8, . 143,264 
6. Marginella elegans, Gmelin. Troschel, ii, t.5,f.6, . 264 
7. Melo nautica, Lam. Troschel, ii, t. 5, f. 2 a, 3 . 264 
8. Fasciolaria tulipa, Linn. Troschel, ii, t. 5, f. 12, . 264 
9. Mitra adusta, Mart. Troschel, ii, t. 6, f. 7, . 7 + 264 
10. Imbricaria conica, Lam. Troschel, ii, t. 8, f. 6, . . 264 

11. Buccinum undatum, lingual ribbon. a. anterior, p. pos- 
teriorend, . 3 : + 93, 96, 264 

12. Bucecinum undatum, r, rachidian, 1, laterals. ( Wood- 
ward), . P + 96, 264 
13. Nassa obsoleta, Say. Troschel, ii. t. 8, f. 22, ‘ . 264 
14. Turbinella cornigera, Lam. Troschel, ii, t. 8,f.5,  . 264 
15, Oliva reticularis, Lam. Troschel, ii, t. 10, f. 12, . . 264 


16. Harpa convidalis, Lam. Troschel, ii, t. 10, f. 1, - . 264 
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FIGURE. PaGR, 
17. Murex ramosus, Linn. Troschel.i,t.11,f.3, . 264 
18. Melongena melongena, Linn. Troschel, i ii, t. 4, f.13, . 264 
19. Ricinula digitata, Lam. Troschel, ii, t. 13, f. 1, : 264 
20. Columbella, Troschel, ii, t.9, . bs . : 264 
Pate 11. 
Lingual Dentition. 

21. Cyclostoma elegans, Miill. Troschel, i, t. 4, f. 8, 264 
22. Ampullaria urceus, Mill. Troschel. i, t s f 4, 95, 264 
25. we globosa, Swains. Troschel, i, t. 6, t 6, 264 
24. Valvata tricarinata, Say. Troschel, i, t. 6, f. 14, 264 

. Vivipara | Paludina) SHDEATINS iy Say. Trosebel, i i,t. 7. 
265 
. Littorina irrorata, Say. Troschel. i, t. ‘10, ft 15, 265 
Anculosa dissimilis, Say. Troschel, i i,t. 8, f. 9, 265 
. Strombus pugilis, Linn. Troschel, i, t. 16, f. 12, 265 
. Pedicularia Sicula, Sw. Troschel, i, t. 16, f. 6, 265 
30. Cypriea exanthema, Linn. Troschel, i, t. 17, f. 7, 265 
. Natica duplicata, Say. Troschel, i, t. 15, f. 9, 265 
32. Dolium perdix, Linn. Troschel, i, t. 19, f. 3, 265 
33. Triton cutaceum, Linn. Troschel, t. 19, f. 10, 265 
34. Triton, jaw. (Fischer.) ‘ : : + 98, 265 
Janthina fibula, Reeve. Troschel, ii, t. 14, f. 5, . 265 
Sealaria sp., jaw. Troschel, ii, t. 15, f. 1, 93, 265 

3. ‘ Spiny process of the same, greatly magnified. 
Troschel, ii, t. 15, f. 1, - 265 
3x, communis, ‘Tam. Troschel, ii. te 15, f, 3, 265 

Pate 12. 
Lingual Deutition, 

39. Solarium perspectivum, Lam. ‘Troschel, ii, t. 15, f. 4a, 265 

40. ca Portion of jaw. Troschel, ii, t. 
15, f. 4b, . 265 
41. Atlanta Keraudrenii, Rang. "Troschel, i,t. 2, f. 2, 265 
42. Pterotrachea carinata, Forsk. Troschel, i,t. 2.f.12,. 265 
43. Helicina submarginata, Gray. Troschel, i, t.5,f.12,. 265 
44. Neritina reclivata, Say. Troschel, ii, t. 16, f. 10, 265 
45. Nerita planospira, Anton. Troschel, ii, t. 17, f. 20, 265 

46. Trochus (Pachypoma) cele, Linn. Troschel, ii, t. 
20, f. 12, s ty 2 i ‘ 265 
47. Phasianella pulla, Linn. Troschel, ii, t. 18, f. 10, 265 
48. Crepidula fornicata, Say. Troschel, i, t. 13, f. 9, 265 
49 “ part of jaw. Troschel i,t 13, f. 8, 265 
50. Emarginula crassa, Sowb. Keferstein, t. 74, f, 17. 265 
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FIGURE, Praca. 

51. Patella vulgata, Linn. Keferstein, t.74,f.21.  . . 266 

52. Chiton Stelleri, Midd. Keferstein, t. 74, f. 23, . . 266 

53. Pneumodermon violaceum,d’Orb. Troschel, i, t.3,f. 11. 
Blind sack opened, showing the stylet, . + 367 

54. Pneumodermon Peronii, Lam. Section of ‘stylet. 
Troschel, i, t. 3, f. 15, : . . - 267 

55. Hyalea tridentata, Gmelin. Troschel, i, t. 2, f.17, . 267 

Pate 13. 


Lingual Dentition. 


56. Glandina truncata, Say. Binney L. & F. W. Shells, 

Pl. 1, f. 2, ‘ : ‘ z . - 266 
51. Ginndina truncata, ‘tongue. Binney, f.1, . 2 - 266 
58. Orthalicus zebra, Miill., jaw. Binney,f.367, . 94, 266 


59. Helix appressa, Say. Binney, f. 215, . - 366 
60. Bulimus cantagallanus, Rang., jaw. Fischer's Manuel, 

f. 31, . . : - + . 7 “94, 266 
61, Limax flay us, Linn. Binney, f. 105, . 3 ‘ . 266 
62. . jaw. Binney, f. 103, . $ : - 266 


63. Suecinen ovalis, Gould., jaw. Binney, f. 457, — . + 266 
64. Limmea stagnalis, Linn, Binney, a» & F.W. Shells, 

Pt. 2, f. 32, : : : F : - 266 
65. Limnwa columella, Baye Binney, L., & F. W. Shells, 








Pt. 2, f. 26. : . : * - 266 
66. Limnwa stagnalis, Linn. a )superior jaw; 6, lateral jaws. 

(Fischer), . 266 
67. Alexia myosotis, Drap.. Binney, L. & FW. Shells, 

Pt. 2, tig. 1, z z - 266 
68. Tornatella fasciata, Lam. Troschel, ii, t. 14, f.12.  . 267 
69. Doris obvelata, Mill. Keferstein,t. 50, f. 8. ‘. . 267 


70. Runcina Hancocki, Forbes. Keferstein,t.50,f. 11. . 267 
Puate 14. 


71. Digestive tube of Dentalium Tarentinum, Lam. (After 
Lacaze-Duthiers.) ab, buccal pouches ; 6, labial palpi; 
1, lingual pouch ; e, stomach ; f liver; 7, intestine ; 
r, rectum; an, anus, . . 2 ° - 105 
12. Digestive tube of Eolis papillosa.. (After Alder and 
Hancock.) a, lingual bulb; b, stomach; c,snus; d,d, 
hepatic cwca,. . 2 . ‘ . - 93, 103 
13. Gizzard of Bulla lignaria. (After Woodward.) Face 
and profile views, from a half-grown specimen ; the 
anterior part is towards the base ; in the front view 
the plates are in contact. The cardiac orifice is in 
the centre, in front; the pyloric orifice is upon the 
posterior dorsal side, near the small transverse plate, 101 
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FIGURE. Paen. 
83. Section of oral mass of Triton nodiferum, Lam. (Kefer- 
stein.) 0, mouth; rd, radula; Af, jaw; y, opening 
of the esophagus ; pp, tongue papille ; oe, meophague 
sch, tongue sheath ; An, tongue cartilage, 95 


Puate 16, 


84, 85. Male of Argonauta Argo, Linn. (After Miiller.) In 
85 the hectocotylized arm is enveloped in the sack, 
and in 84 it is developed. Figures magnified about 
three times, 31,111 
x6. Female organs of Sepia oflicinalis. (Milne- Edwards, in 
Cuvier's Régne Anim.) a, anus; 7, intestine; ‘or, 
ovary ; od’, oviducal aperture 5 od, ovidueal gland ; 
gn, nidimental gland; gn’, accessory glands, . 1 
87. Female organs of Eledone moschata. (Keferstcin.) od, 
oviducal apertures ; .r, oviducal glands; or, ovary, 111 
88. Acinus of the hermaphrodite gland of Cymbulia Peronii, 
Cuvier. (After Gegenbauer.) 0, ovules placed at the 
periphery ; 8, spermatic elements, 3 . 122 
89. Pyrula tuba, Lam. Female. Proboscis withdrawn. a, 
anus; tr, vagina; y, mucous gland; v, stomach; 7 
intestine ; od, oviduct; /, liver; or. ovary ; ve, alimen- 
tary canal; me, columellar muscle; br, branchie; r, 
kidney; 8, respiratory siphon. (Keferstein.) . . 116 
90. Male organs of Sepia officinalis. (After Duvernoy.) ¢, 
testis; vd, vas deferens; rs, vesicula seminalis ; rr. 
prostate; xp, spermatophore reservoir; p, penis 
and genital aperture, 11 
91. Pyrula tuba, Lam. Male. 'Proboseis| extruded. pr. 
proboscis; vd, vas deferens; rd’, sperm grove; f, 
testicle; p, penis; s, respiratory siphon; br, branchie ; 
a, anus; y. mucous gland; r, kidney; 1, intestine; 
o, heart. (Keferstein), 2 . 16 






92. Anterior end of spermatophore of Sepia officinalis, ‘Linn. 
Greatly magnified. (Keferstein), S ‘ E -i 


Pate 17. 


93. Egg-capsules of Murex pomum, Gmel. Original, . 119 

94. A capsule of Purpura lapillus,L. (After Keferstein.) . 119 

95. Nidus of Natica, reduced one-half. Original, =. . 124 

96. Capsules of Littorina littorea, with developed young, . 119 

97. Nidimentary ribbon of Doris Johnstoni, Alder and 
Hancock, . : + 123 

98. Group of capsules of Purpura Iapillus Linn. (After 
Keferstein), : 2 z a : 
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FIGURE. 
PLaTE 22. 


64. Generative organs of the American oyster. P, labial 
palpi; H, heart; Mus, adductor muscle; Jt, mantle ; 
G, branchiw ; Gen, generative organs; ov, oviduct. 
(Ryder), . ‘ ‘ ‘i ei ; : ; fe 

65. Anatomy of the American oyster. H, hinge; lig, liga- 
ment; A, lower margin of shell; @, gills; Cl, cloaca ; 
V, vent; Mus, adductor muscle ; J, 1/, JT, its areas ; 
b to c, upper side of the animal; c to a, lower side; 
Mt, mantle ; tent, tentacles; P, palpi; P, xp, palpal 
space; J, car, gill cavity; e, gill membrane; mes, 
mesosoma, or lower middle portion of the body; Uc, 
upper gill cavity ; Jf, mouth; st, stomach; @, wsoph- 
agus; L, liver; C at, crystalline stylet ; Int, intestine ; 
Per, pericardium; J, fds, double fold of intestinal 
cavity; ve, ventricle ; au, auricle ; a 0, a o’, aorte; be, 
branchio-cardiac vessels. (Ryder), . . 86, 
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FIouRE. 


Puate 19. 


Development of cephalopoda (Sepia officinalis). Keferstein, 


18. 


1. ¢., t. 123. Explanation of reference letters and 
figures: D. Outer yolk sack. 0. Mouth. m 6. Buccal 
mass. v. Stomach. 6r. Branchiw. 67%. Ink-bag. 
ch. Shell. J. Siphon. mc, Musculus collaris. ch. 
Button cartilage. nch. Neck plate. C’ C’’. Under 
and upper head flaps. oc. Eyes. 1, 2, 3,4,5. Arms. 

Three stages of the “foldings” of Kolliker, Prior to 
oviposition, . 


1. An egg, somewhat magnified, 3 3 
20-22. Eggs showing stages of segmentation, : 
23,24. Eggs with the capsules cut open, showing the 


embryos, 3 . . 


25-30. Progressive stages of segmentation, : 
81,32. Front and side view of Kiilliker’s fourth stage “of 


33. 


development, : i . . . 
Embryo in sixth stage, a ‘ 3 b ‘ . 


34-36. Embryo in seventh stage, 


387. 
38. 


39. 
40. 
41. 
42. 


43. 
44. 
45. 
49. 
47, 


Embryo in eighth stage, from the back, . 

Section of an advanced embryo. 1 represents the 
cephalic and 3 the abdominal portion of the inner 
yolk-sack, ‘ F ‘ . . . c 


Pure 20. 


“Embryo of Sepia officinalis, three or four times smaller 
than its yolk-sack. (Killiker, Entwicklungsgeschichte 
der Cephalopoden, t. 4, f. 38), a : 

Side view of the same. J, siphon, . . > 

Dorsal view of a more developed embryo: oe, eyes; 
D, yolk sack, 

A young Sepia ‘officinalis, ventral view, the mantle cut 
open. (Cuvier, Nouv. ‘ann. du Mus ) o. Mouth. 7. 
Tentacles. J. Siphon. c A. Button-like cartilage. 
br. Branchie. 67%. Ink-bag. 1 to 5. Arms, ; 

Embryo of Purpura lapillus, Linn. (After Kéren and 
Danielssen.) 0 e, esophagus; ch, shell; P, foot; g, 
ganglia , of, otolite; s, slvary gland, . e . 

Macgillivraya pelagica. (After nedonald), » 127, 

Larva of Eolis. (After Alder and Hancock.) 0, oper- 
culum, The larva is not larger than the letter 0, 127, 

Dentition of Macgillirmaya pelagica. (After Mac- 
donald), - 127, 

Sinusigera cancellata, ‘Orb. _ (After I II. and A. Adams! 
Genera), . ‘ : J - 127, 


Pass. 


127 
127 
127 


127 
127 


127 
127 


127 
127 


127 


127 
127 


127 


127 
127 
130 
137 
130 
130 
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vrover. Pao. 
Pate 22. 


64. Generative organs of the American oyster. P, labial 
palpi; H, heart; Mux,adductor muscle; Jft, mantle ; 
G, branchiw; Gen, generative organs; ov, oviduct. 
(Ryder), . . 3 e . ‘ 3 3 ‘ 

65. Anatomy of the American oyster. H, hinge; lig, liga- 
ment; A, lower margin of shell; G, gills; Cl, cloaca: 
V, vent; Mux, adductor muscle; J, //, 11, its areas ; 
6 to c, upper side of the animal; ¢ to a, lower side; 
Mt, mantle ; fent, tentacles; P, palpi; P, xp, palpal 
space; J, cav, gill cavity; e, gill membrane; mes, 
mesosoma, or lower middle portion of the body; Uc, 
upper gill cavity ; AJ, mouth; st, stomach ; a, asoph- 
agus; L, liver; C st, crystalline stylet ; Int, intestine ; 
fer, pericardium; £, fldsx, double fold of intestinal 
cavity; ve, ventricle ; au, auricle ; a 0, a 0’, aorte; be, 
branchio-cardiac vessels. (Ryder), Z - 86. 105 
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10 CEPHALOPODA. 





It is the opinion of almost all whalemen, that the sperm whale 
feeds wholly on squid. Capt. Daniel McKenzie, of New Bedford, 
says: “The smaller kind they eat is found near the surface, and 
is from 2 to 3 feet in length; the larger kind, which probably 
have their haunts deep in the sea, must be of immense size. 1 
have seen very large junks floating on the surface entirely shape 
le Capt. Francis Post sz * Whales in the agony of death, 
frequently eject from their stomach pic large as the bulk 
of a barrel, and these in large quantities. Large pieces of squid 
are often seen floating on the sea, which whalers consider indi- 
cate good whale-ground.”—Am. Naturalist, 90, 1873. 

Cuttle-fish are used so extensively for bait at Newfoundland, 
that half of all the cod taken is fished with them. The cuttle 
occurs “in vast abundance, but at different times on different 
coasts; for example, at St. Pierre in July, on the southern coasts 
of Newfoundland only in August, and in Bouna Bay first in Sep- 
tember. Its vast shoals present a curious appearance, by their 
strongly twisted, compact form. When they approach, hundreds 
of vessels are ready for their capture. At this season of the 
year, the sea on the coast of St. Pierre is covered with from 400 
to 500 sail of English and French ships, engaged in the cuttle- 
fish fishery. During violent gales of wind, hundreds of tons of 
them are often thrown up together in beds on the flat beaches, 
the decay of which spreads an intolerable effluvium around. It 
is made no use of, except for bait; and as it maintains itself in 
deeper water than the capelan, instead of nets being used to take 
it. it is jigged—a jigger being a number of hooks radiating from 
a fixed centre, made for the purpose, The cod is in best condi- 
tion after having fed on it. Another method of taking them is 
sometimes resorted to. Fires are made all along the shore during 
the night, when the Loligo. attracted by the light. approaches too 
near for his safety. and is left on the strand by the recess of the 
tide, when the ti men go to gather them."—Fdinh, New Phil. 
Journ., viii, 395. 

In the Polynesian Islands, the natives have a curious contriv- 
ance for catching cuttle-fish. It consists of a straight piece of 
hard wood a foot long, round and polished, and not half an inch 
in diameter. Near one end of it.a number of beautiful pieces 
of the cowrie, or tiger shell, are fastened one over another, like 
the scales of a fish, until it is nearly the size of a turkey's egg, 
and resembles the cowrie. It is suspended ina horizontal posi- 
tion by a strong line, and lowered by the tisherman from a small 
eanoe till it nearly reaches the bottom. The tisherman jerks the 
line to cause the shell to move, as if it were alive, and the jerking 
motion is called * tootuofe.” the name of the contrivance. The 
cuttle-fish, attracted by the cowries, darts out one of its arms, 
and then another, and so on. until it is quite fastened among the 
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12 CEPHALOPODA. 


Orper I, DIBRANCHIATA,. 


Suborder 1, Octoropa.—Arms eight, sessile; no shell. 

(The so-called shell of the argonaut, is the egg-nest of the 
female.) 

Suborder 2. Decarops.—Ten arms, of which cight are sessile, 
and two (longer) tentacular, Shell internal. 


Suporver I. OC TOPODA. 


(Littoral.) 

Family Ocroropipa#. Mantle supported by fleshy bands, No 
cephalic aquiferous pores, Arms subulate, elongated, more or 
less united by webs; their suckers sessile. 

( Pelayic.) 

Family TremMoctopip# | PHiLoNeEXiD#A). Front of mantle sup- 
ported by two cartilaginous buttons at the base of the siphunele, 
fitting into grooves on the inner side of the mantle. Aquiferous 
pores on the back of the head. Suckers pedunculated. 

Family Argonautip£. Mantle supported by two buttons 
fitting into grooves at the base of the siphuncle. The two upper 
or dorsal arms ‘in the female only) expanding into velamenta 
or broad webs at their extremity, from which an egg-nest (shell) 
is secreted. Cups slightly pedicelled. A pair of aquiferous 
pores at the upper hinder angle of the eve. 


Sunorpes IT. DECAPODA. 


A, Decapoda chondrophora, Internal shell horny. 
a, Myopside. Eyes covered by skin: mostly littoral species. 

Family Louicinipa. Body rather long; buccal skin some- 
times armed with suckers; tentacular arms only partially retrac- 
tile; tins Iateral-terminal. Inner shell or gladius as long as the 
back. 

Family Serio. Body short; buccal skin without suckers ; 
tentacular arms completely retractile ; fins short, in the middle 
of the sides of the back. lius only about half as long as the 
body. First pair of dorsal arms hectocotylized in the male; 
spermatophores attached around the orifice of the oviduct. 




























b. Otgoprida, Eyes naked: pelagic species. 

Family Crancuupa. Body rounded; mantle united to the 
head by a cervical band, and upon either side connate with the 
base of the siphon; head small, with large eyes; arms short; 
tentacles long: siphon long, not fastened to the head, and with 
or without inner valve. Shell or gladius as long as the body, 
small, lance-like. 

Family CuigoTevtmp2. Body rather long; mantle supported 
on the body by cartilaginous ridges; sessile arms, long, partially 











14 OCTOPODIDZ. 


by cartilaginous styles), through the cartilaginous-shelled Cir- 
roteuthis, to the decapods with horny pens:—then those with 
calcareous plates and minute initial chambers, the latter of which 
gradually become larger, are siphunculated, curve, become spiral 
and thus form a passage into the fossil tetrabranchiates and the 
externally-shelled Nautilus. It is not impossible that in some 
of the ancient genera, the structure of the animals was such as 
to bridge over the gulf which now exists between the two orders: 
this has been recently maintained hy M. Munier-Chalmas, and 
more cautiously by Dr. Paul Fischer. 


Suporver I. OU TUPODA. 

Animal bursiform, body rounded or ovoid; eyes fixed ; shell 
usually absent, sometimes represented by internal cartilaginous 
stylets, or externally by a calcareous nest for the eggs, formed 
by the female only ; siphon without valve ; eight arms with fleshy 
suckers (without corneous rings) on their inner face. Males 
modifying one of their arms for copulation, and frequently 
detaching it during the act. 


Famity OCTOPODIDA. 


Synopsis of Genera. 
a. Arms with two rows of suckers. 
* Body not finned. 

Ocrorvs. Body rounded. Arms long. Suckers sessile. Third 
right arm of male hectocotylized. 

Cistorcs. Differs from Octopus in having a small aquiferous 
system, consisting of a bag with a small pore at its lower edge. 
upon the web between each arm. 

Scurats, Body oval, wider than the head; arms short; cups 
with narrowed bases. Third left arm hectocotylized. 

ALLoposus, Arms united by a web nearly to the ends. 


* * Body finned. 
PixNoctorus. 
b, Arms with a single row of suckers. 
* Not finned. 
Exevonr. Body rounded, without fins. Third right arm hecto- 
cotylized, 
Boutana. More gelatinous than Eledone; suckers smaller, 
less developed. 
** Finned. 
Cirzotet tas. Body with two transverse medial tins; mantle 
united to the head nearly all round, by a cervical band ; arms 
united by a web nearly to their tips. 


c. Arms with three rows of suckers, 
‘TRITAXEoPUS. 





16 OCTOPODIDA. 


a large stone, or in the wide cleft of a rock, where an Octopus 
can creep and squeeze itself with the flatness of a sand-dab, or 
the slipperiness of an eel. Its modes of locomotion are curious 
and varied ; using the eight arms as paddles, and working them 
alternately, the central disk representing a boat, octopi row 
themselves along with an ease and celerity comparable to the 
many-oared caique that glides over the tranquil waters of the 
Bosphorus ; they can ramble at will over the sandy roadways, 
intersecting their submarine parks, and converting arms into 
legs, march on like a huge spider. Gymnasts of the highest 
order, they climb the slippery ledges, as flies walk up a window- 
pane ; attaching the countless suckers that arm the terrible limbs 
to the face of the rocks, or tu the wrack and sea-weed, they go 
about back downward, like marine sloths, or, clinging with one 
arm to the waving alge, perform series of trapeze movements 
that Leétard might view with envy. 

“T do not think, in its native element, an Octopus often catches 
prey on the ground or on the rocks, but waits for them just as 
the spider dues, only the Octopus converts itself into a web, and 
a fearful one too. Fastening one arm to a stout stalk of the 
great sea-wrack, stiffening out the other seven, one would hardly 
know it from the wrack amongst which it is concealed. Patiently 
he bides his time, until presently a shoal of fish come gaily on. 
Two or three of them rub against the arms: fatal touch! As 
though a powerful electric shock had passed through the fish, 

. and suddenly Knocked it senseless, so does the arm of the Octopus 
paralyze its victim; then winding a great sucker-clad cable round 
the palsied fish, he draws the dainty morsel to the centre of the 
disk, where the beaked mouth seizes, and soon sucks it in. 

“Tam perfectly sure, from frequent observations, the Octopus 
has the power of numbing its prey ; and the sucking disks along 
each ray are more for the purposes of climbing and holding 
on whilst fishing, than for capturing and detaining slippery 
prisoners. 

“The Indian looks upon the Octopus as an alderman does on 
turtle. and devours it with equal gusto and relish, only the savage 
roasts the glutinous carcase instead of boiling it. His mode of 
eatching octopi is crafty in the extreme, for redskin well knows, 
from past experience, that were the Octopus once to get some of 
its huge arms over the side of the canoe, and at the same time a 
holdfast on the wrack, it could as easily haul it over as a child 
could upset a basket. Paddling the.canoe close to the rocks, and 
quietly pushing aside the wrack, the savage peers through the 
erystal water, until his practised eve detects an Octopus, with 
its great rope-like arms stiffened out, waiting patiently for food. 
His spear is twelve feet long, armed at the end with four pieces 
of hard wood, made harder by being baked and charred in the 





18 OCTOPODIDA. 


knew that this fellow’s sucking propensities were not his worst 
ones, for these cuttle-fishes are furnished with sharp jaws, and 
they know how to use them too, so I attempted to get rid of him. 
But the rascal, disengaging one slimy arm, wound it about my 
left hand also, and I was a helpless prisoner. In vain I struggled 
to free myself—he only clasped me the tighter. In vain I shouted 
to my companion—he had wandered out of hearing. I was 
momentarily expecting to be bitten, when the © bicho “ suddenly 
changed his mind. I was never able to discover whether he was 
smitten with remorse and retired with amiable intentions, or 
whether he only yielded to the force of circumstances. At any 
rate he suddenly relinquished his hold upon my handsand dropped 
to the sand. Then raising himself on bis long, limsy arms, he 
stalked away towards the water. making such a comical figure, 
that. in spite of my fright, I indulged in » hearty laugh. He 
looked like a huge and a very tipsy spider, staggering away on 
his exceedingly long legs. 

© Cuttle-fishes are sometimes used for food by the Brazilians, 
and different species may be scen in the markets, where one 
frequently finds them still alive. Sometimes, as he stoops to 
examine one, its body suddenly sutfused with a deep pinkish 
glow. Before he has time to recover from his surprise, this 
color fades, and a beautiful blue takes its place as rapidly as a 
blush sometimes sutfuses a delicate cheek. The blue, perhaps, 
is succeeded by a green, and then the whole body becomes pink 
again. One can hardly conceive anything more beautiful than 
this rapid play of colors, whieh is produced by the successive 
distention of sets of little sacks containing fluids of different 
colors, which are situated under the skin.“—Amertcan Nat- 
uralixt, , 1870. 

“The British Vice-Consul, Green, in a recent report, furnishes 
some novel and interesting particulars as to the fishing and trade 
in cephalopods in the Tunis waters. Octepodia and polypi are 
the trade names under which these cephalopods are known in 
the Levant and Greek markets. where they are solely imported 
for consumption during Lent, the orthodox Chureh not including 
them in the prohibition against the use of flesh in seasons of 
religious abstinence. 

© They prefer rocky shallows, and vi 
from the open sea in the month 
March. A considerable number of octopodia, however, remain 
permanently near the shores; but it has been observed that when 
their fry, locally called * muschi, are numerous from the month 
of June to August. the tishing of the coming season is sure to 
be abundant, whilst the reverse is the case if they appear in 
numbers in November and December, In a good season, the 
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Cistopus, Gray, 1849. 
Distr.—Only two species known; Celebes, India, Patagonia. 
C. Indicus, Riippell (xxiii, 6). 
Body without fins; arms with two rows of sessile suckers; 
upon the web connecting the arms is a bag opening by a small 
pore between each pair of arms. 


Scauravs, Troschel, 1857. 

Distr.—Two species ; Mediterranean Sean. 

Body oval, wider than the head; arms short; cups or suckers 
with narrow bases, Third left arm hectocotylized. 

As the principal character on which this genus is founded, is 
the hectocotylized arm of the male, it is sometimes impossible to 
ascertain whether specimens helong to this genus or to Octopus. 
It is very probable that some of the species described under 
Octopus should be placed here. 


ALLoposts, Verrill, 1880. 

Distr —A. mollis, Verrill (xxiv,13). 100m. 8. of Newport, R. 1. 

Allied to Philonexis and Tremoctopus. Body thick and soft, 
smooth; arms united hy a web nearly to the ends; suckers in 
two rows, sessile; mantle firmly united to head by a ventral and 
two lateral commissures and by a broad dorsal band: siphon 
short, well forward, Right arm of third pair hectocotylized in 
the male, and developed in a sac in front of the right eye. 


Pixnocropvs, Orb., 1845. 
Finned Octopus. 
Distr.— P. cordiformis, VOrb. (xxiv, 12). New Zealand, 
Body like Gcfopux but finned ; arms with two rows of suckers. 





Exeponr, Leach, 1817. 

Syn.—Poly pus, Owen, Moschites, Schneider, 1784. Ozena, 
Raf., 1814. 

Distr.— Three species; Norway, Britain, Mediterranean Sea. 
E, Aldrovandi, Chiaje (xxiv. 11). 

Body rounded, without fins; the arms with a single row of 
suckers. Third right arm hectocotylized. 

E. moschatus inhabits from 10 to 100 metres in depth, rocky as 
well ax sandy shores of the Mediterranean Sea; it appears in the 
markets of Genoa in quantities from September to May. It is 
able to throw itself out of the water to 0 distance of 8 or 10 feet, 
and can also eject water from its funnel for over a foot. Verany 
has seen it repeat this jet eight times, taking six to eight respi- 
rations between each jet. 

Notwithstanding its musky odor, this species is largely used 
for food ; some skin it, and others use seasoning to diminish this 
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Famity TREMOCTOPID.£. 


Tremoctorvs, Chiaje. 1830. 

Etym.— Tremata, pores, and Octopus. 

Syn.—Philonexis, d’Orb., 1835. 

Distr.—6 species; Mediterranean, Atlantic, N. Pacific, Mau- 
ritius. TJ. violaceus, Chiaje (xxiii, 8). 

Body rounded, bead large, band of the neck very small. 
Funnel short. Two aquiferous pores in the neck. Third right 
arm hectocotylized, fringed on the sides, and developed in a 
sack-like aperture on the side of the head. Two first pairs of 
arms united by a web in the female (not in the male), other arms 
free. 








Parasira, Steenstrup, 1861. 

Distr.—2 sp.; Mediterranean. P. catenulata, Fer. (xxiii, 9). 

Body rounded; head small and short; neck band rather Uroad. 
Funnel long. No water-pores in the neck, two at the base of 
the siphon. Third right arm hectocotylized, not fringed, devel- 
oped from a pedicelled sack. Male very different from the 
larger female. 

The flesh of this mollusk is tough and unwholesome, and for 
these reasons is not sold in the Italian markets. The Genoese 
fishermen make of the skin of the body a sort of cap, whereof 
the reticulations serve ag ornaments. 


TIAL puro, Steenstrup, 1858. 
Arm only known. With bell-shaped cups, having lily-like 
borders, 
Described from a single arm found in the stomach of a shark. 
No species characterized. 


Faminy ARGONAUTID.E. 


Aruonavta, Linn.. 1756. 

Argonaut, or Paper Nautilus. Arqonautai, sailors of the ship 
Argo. Syn.—Ocythoé, Leach (not Rafin.), 1817. 

Distr.—9 sp. All warm seas. 4. fh go (xxiv. 18) is found in 
the tropical Pacific, Indian and Atlantic Oceans; Gulf of Cali- 
fornia, Mediterranean, Cape of Good Hope. Fossil, 2. species, 
Tertiary of Europe. 

Characters, those of the family (p. 12). The third right arm 
of the male is hectocotylized. 

The «hell of the Argonaut ix thin and translucent: it is not 
moulded on the hody of the animal, nor is it attached by shell- 
muscles; and the unoccupied hollow of the spire serves as a 
receptacle for the minute clustered eggs (xviii, 15). The shell 
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Famity LOLIGINID 4. 


Louigo (Pliny), Lamarck, 1801. 

Calamary. Syn.—Pteroteuthis, Blainv. 

Distr.—31 sp.; all seas, Norway, United States, New Zealand. 
L. Pealii, Lesueur (xxv, 20-22). 

Body long, with posterior rhombic fins united behind ; mantle 
supported by a cervical ridge and by cup-like cartilages on the 
base of the funnel or siphon; siphon valved, attached by bands 
to the head ; arms with two rows of suckers provided with horny, 
dentated rings; tentacular arms with four rows of suckers on 
their clubs. Fourth left arm hectocotylized at its extremity. 
Gladius feather-like, its shaft keeled on the ventral side. 

The calamaries are good swimmers; they are found in all parts 
of the world. Owen mentions that the pens are sometimes 
duplicated in old specimens, several being found packed closely, 
one behind another. The suckers on the margins of the pro- 
jections of the buccal membrane are doubtless additional prehen- 
sile organs very useful in assisting in holding the food to the 
mouth. There appear to be two types of form in the gladius or 
internal shell: that in which the wings are expanded, with convex 
margins,and that in which they are narrow, with nearly straight 
margins. 

The so-called artificial eyes of the ancient Indian mummies of 
Arica, Peru, are, according to Tschudi, the dried eyes of Loligo 
gigas inserted in lieu of the natural organs, According to 
Verrill, numbers of the young of the American Loligo Pealit are 
often found in the stomach of the red jelly-tish, Of 1. pallida, 
a closely allied or identical species, Mr. Verrill says: ** These 
squids are eagerly devoured, even when full-grown, by many of 
the larger fishes, such as blue-fish, black-bass, striped-bass, ete. 
When young they are preyed upon by a still larger variety of 
fishes. It is often taken in the seines in large numbers with 
menhaden, upon which it probably feeds.” 

On the 30th of November, 1860, the French steamer Alecton, 
commanded by Lieut. Bouyer, encountered, between Madeira 
and Teneritfe, an enormous Poulpe, which was swimming on the 
surface of the water. The animal measured 15 to 18 feet in 
length, without counting the formidable arms, covered with 
cups, which crowned its head. Its color was brick-red ; its eyes 
had a prodigious development and frightful fixity. Ita mouth, 
like the beak of a parrot, could be opened to the extent of 18 
inches. Its body, fusiform but much swelled towards the centre, 
presented an enormous mass, the weight of which has been esti- 
mated at more than 4400 pounds. Its fins, situated at the 
posterior extremity, were rounded in two fleshy lobes and of 




































































44 BEIOREPIIDZ. 


they serve for the seizure of food. I have been able to verify 
this fact a second time in examining the Calamaries—which pur 
sued a troupe of little fishes, capturing them with these members 
Moderate forward or backward progression is not due solely tc 
the fins, but is assisted by the expulsion of water from the funnel: 
if the animal move forward, the funnel is recurved in front, and 
forms nearly a right-angle with the body; in retrograde move. 
ment the siphon becomes horizontal ; it is placed to the right or 
left when the Sepia would turn, and is strongly recurved from 
front to back when it would mount to the surface of the water. 

The variations of form of the siphon are indisputable, and one 
cannot doubt their influence upon the direction taken by the 
animal, but the marginal fins are not less useful; their undulations 
commencing anteriorly when the animal moves forward, and 
posteriorly in backward movement ; they change suddenly as 
the direction may be varied. The same facts were remarked 
with regard to the Calamary. 

HEPIELLA, Gray, 1849. Cuttle-bone weaker, subcartilaginous, 
always without either carina or posterior beak. At the posterior 
part of the bone is a profound subcutaneous pouch, opening by 
a large pore at the posterior extremity of the mantle between 
the fins, 

Hemisepivs, Steenstrup, 1875. 

Distr. -U. typicus, Steenst. (xxvii, 46, 47). Cape of Good 
Hope. 

Diners from Sepia by the sessile arms having only two rows 
of suckers: the ventral surface of the mantle with aqueous pores 
situnted in litle nipples, and connected together by a longitu- 
dinal groove. The very rudimentary calcareous partitions of 
the inner side of the euttle-bone only cover a portion of the 
excessively thin plate, 








Tracuytectiis, Meyer, 1846, 

Syn, Cocoteuthis, Owen, 1855, Glyphiteuthis, Reuss ? 

Distr, X fossil species from the Jurassic of Europe. 7. hasti- 
formis, Ruppell (xxviii, TD). 

Shell tike Relosepia, thickened ventrally by horny, instead of 
vhalhy layers, 

The aholl resembles Sepia in the dorsal side being granulated, 
but the ventral side is horny instead of chalky; the posterior 
ond has tong wimetike expansions, 














Fouty BELOSEPIID-£. 


Barrossrra, Volts, 1830. 
Distr. $8 fossil species, European Eocene. 3B. sepioidea, 
Blaluy, (anvil, da, 63). 
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AcANTHOTEUTHI8, Wagner, 1839, 
Etym.—Acantha, a spine, and teuthis, a calamary. 
Syn.—Belemnosepia, Desh.; Belemnoteuthis, Pearce, 1842; 

Kaleno, Miinster, 1836. 
Distr.—11 fossil sp. Oolitic. A. antiquus, Cunn. (xxviii, 74). 
Animal with ten nearly equal arms with two rows of horny 
hooks and suckers; margin of mantle free all around ; fins large, 
medio-dorsal. Shell a phragmocone like Belemnites, a horny 
dorsal pen with obscure lateral bands and a thin fibrous rostrum 
with two diverging dorsal ridges. 


Conoreutuis, d’Orbigny, 1842. 
Distr.— C. Dupinianus, Orb. (xxviii, 69). Neocomian, France. 
Phragmocone slightly curved, chambered and siphunculated, 
with an elongated, slender pen. No protecting rostrum. 


Bgtemnosis, Edwards, 1849. 
Distr.—B. plicata, Edwards (xxviii, 86). Eocene, London. 
Phragmocone straight or slightly curved; rostrum rather 
long, thickened dorsally and obtuse at the hinder end, with a 
ventral opening. 


BeEoprera (Deshayes), Blainy., 1825. 

Etym.—Belos, « dart, and pteron, a wing. 

Syn.—Belopterina, Munier-Chalmas, 1872. Vasseuria, Munier- 
Chalmas, 1880. Bayanoteuthis, Munier-Chalmas, 1871. 

Distr—4 fossil species. Eocene of Paris and Bracklesham. 
B. belemnitoides, Blainv. (xxviii, 80). 

Shell straight, rostrum sometimes winged on the sides, bluntly 
beaked at the hinder end. 


Srrrutirostra, d'Orbigny, 1841. 
Dist.—S. Bellardii, d’Orb. (xxix, 81). Tertiary of Turin. 
Phragmocone commencing with a spiral like Spirula, after- 
wards continuing straight; external spathose layer produced 
posteriorly into a long, pointed end, 


Famity SPIRULIDA. 


Spirnuta, Lamarck, 1799. 

Syn.—Ammonia, Breyn., 1732. 

Distr.—3 species, all tropical seas. S. Peronii, Lam. (xxvii, 
51-53). 

Body oblong, with minute terminal fins. Mantle supported 
by a cervical and two ventral ridges and grooves. Arms with 
six rows of very minute cups. Tentacles elongated. Funnel 
valved. 
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Hercoceras, Barr., 1865. 

Etym.—Erkos, a wall, ceras, a horn. 

Distr.—2 sp. Middle Silurian, Bohemia; Devonian, Nassau (?). 

Shell generally nautiloid, the whorls sometimes separated, or 
even turbinate ; body-chamber with a diaphragm perpendicular 
to the axis of the shell, the concavity of which is opposed to 
that of the last septum, throwing the aperture on the deeply 
excavated dorsal side of the shell; siphuncle ventral, cylindrical, 
inflated between the chambers, separated from the shell. 


Lituites, Breyn., 1732. 

Etym.— Lituus, a trumpet. 

Syn.—Trocholites, Emmons, 1842. Palwonautilus and Paleo- 
clymenia, Remelé. 

Distr.—28 sp. Silurian; Europe, North America. LZ. stm- 
plex, Barr. (xxxi, 9). 

Shell planorbiform, the whorls close or separate; the last 
chamber produced in a straight or outwardly curved line; lat- 
eral margins of the aperture extended and curved towards the 
interior of the shell, contracting the aperture into two distinct 
orifices. 

OPHIDIOCERAS, Barrande, 1867. Etym.— Ophiodes, serpent- 
shaped, ceras, a horn. Shell with the produced portion very 
short or wanting. Distr.—7 sp. Silurian; Norway, Bohemia.. 

STROMBOLITUITES, Remelé, 1881. Shell commencing as a small 
spiral, expanding into an obconic form. L. Silurian; Germany. 
S. Torelli, Remelé (xxix, 90). 

HorToLus, Montf., 1808. Whorls not in contact. 


Discoceras, Barrande, 1867. 

Etym.—Diskos, a quoit, ceras, a horn. 

Distr.—3 sp. Middle Silurian; Russia, Germany, Norway. 

Shell planorbiform ; produced portion very short or wanting; 
aperture simple, not contracted. 

M. Barrande describes this as a subgenus under his genus 
Lituunculus; of which no species have been observed, but which 
he creates by anticipation with the diagnosis: ‘‘ Shell like Litu- 
ites, but with a simple aperture,” in order that Discoceras may 
hold the same relationship to it that Ophidioceras does to Litu- 
ites! This is filling up the “ gaps” with a vengeance, and could 
scarcely have been predicted of the renowned Bohemian anti- 
developmentalist. 

PTERONAUTILUS, Meek, 1867. 

Etym.—Pteron,a wing, and Nautilus. 

Distr.— P. Seebachianus, (ieinitz (xxxi, 10). Permian. 

Shell spiral, involute, finally produced, with lateral wing-like 
expansions. 
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2. Gland double, aptychus calcareous. 
Aptychus furrowed externally: Harpoceras, (Eko 
traustes, Oppelia, Haploceras, Scaphites ? 
Aptychus thin, granulated externally: Stephanv- 
ceras, Perisphinctes, Peltoceras, Cosmoceras. 
Aptychus thick, smooth and punctate externally: 
Simoceras, Aspidoceras. 


In the absence of positive knowledge as to the true relations 
of the Aptychi with the shells of Ammonites, and until much 
more extensive observations shall have been made, the groupings 
indicated above must be regarded as simply provisional. 

One of the latest authorities on the subject (Prof. Owen, Zool. 
Proc., 955, 1878), regards the aptychi as true opercula. 

The following “ genera ” of Aptychi have been characterized : 


TRIGONELLITES, Parkinson. Shelly, divided into two plates 
by a straight median suture; external surface smooth or sculp- 
tured, inner surface marked by growth-lines. 

Associated with the round-backed Ammonites, and a single 
specimen with Goniatites. Nearly fifty varieties have been 
described. 

Meyer considered them bivalve shells, and described them 
under the name of Aptychus; Deslongchamps, with the same 
impression, called them Munsteria; d‘Orbigny thought them 
plates of virripeds,and Deshayes believed them to be the gizzards 
of Ammonites; Coquand compared them with Teudopsis, and 
they certainly resemble in some degree that genus, as well as 
Beloteuthis, Belemnosepia, ete. 


Anaptycus, Oppel. Horny and flexible, in a single piece. 
Associated with the Arietes group of Ammonites. 

The classification of the Ammonitide, and particularly of the 
genera dismembered from the old genus Ammonites, is involved 
in much confusion, partly in consequence of the selection by 
several systematists of different generic characters as of primary 
importance throughout the group. partly owing to the instability 
of some of the most obvious characters. Surface ornamentation 
and even form are now known to change with age; and on this 
account the following scheme of classification of the genus 
Ammonites, elaborated by von Buch and d‘Orbigny, is no longer 
available for the discrimination of the several thousand described 
species. As examples of the extent to which naturalists have 
been misled by these mutable characters, it may be mentioned 
that A. xplendens, from the greensand of Cambridge. England, 
according to Mr. Seeley, includes fourteen other so-called species 
from the same bed. 
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septate part, but not curving over the aperture. B. incurvatus, 
Dujardin. 

cyRTocHiLus, Meek, 1876. Shell straight; aperture opening 
towards the antisiphonal side, and the lateral sinuses of the lip 
excavated in the opposite direction ; projection of siphonal margin 
of lip abruptly arching over the aperture, and the antisiphonal 
margin of same deeply sinuous instead of convex in outline; 
interior with regularly disposed ridges, leaving oblique constric- 
tions on internal casts. Hamites baculoides, Mantell = B. obli- 
quatus, Sowb. 

Bacutina, d’Orb., 1847. 

. Distr.—2 sp. Jurassic, Lower Chalk; Europe. 2B. arcuaria, 
Quenstedt (xxxii, 24’. 

Shell straight, point conical ; sutures of septa a row of rounded 
lobes, toothed at base. 


R8 PTEROPODA. 


Crass PTEROPODA. 


Mollusk naked, or protected by an external or internal, testa- 
ceous or membranaceous shell of variable form, with or without 
operculum. They are essentially pelagic, furnished with a foot. 
dilated on each side into a large aliform expansion suitable for 
swimming ; or having only a rudimentary foot, but with accessory 
locomotive organs, represented by two lateral swimming disks. 
In swimming the body is nearly reversed in position, the abdomen 
being uppermost. The more or less distinct head has one or two 
pairs of tentacles. Mouth terminal or subterminal, with lingual . 
armature, and sometimes organs of prehension and of mastica- 
tion. Branchi, either external or contained within an interior 
cavity. The sexes are united in the same individuals, but the 
male organ is separated from the female. Carnivorous. 

The pteropods are all small mollusks, some of them even 
microscopic; they are commonly known as sea-butterflies and 
whale-food. The first of these names has heen given on account 
of the form and incessant movement of their swimming lobes ; 
the second because they form a portion of the food of the 
Balwna and other cetaceans, as well as of a great number of 
fishes. The pteropods live at a certain depth beneath the surface, 
and only approach shores by accident, or when carried by storm 
or current. 

The Pneumodermon, Clio and large species of Cleodora usually 
appear at night only, and some only when the night is very 
and d’Orbigny supposed that it is only when the degree 
of obscurity at the surface approximates to that which the 
animal habitually perceives in its daylight habitation, that it 
rises at all; certain it is, says he, that so soon as the sun ap- 
pears, not a pteropod is to be seen. Later observers, however, 
have established the fact that specimens may be obtained from 
the surface of the ocean at all hours of the day, although they 
are mainly crepuscular in habit. 

These little animals are eminently sociable, forming consider- 
able masses in the regions which they inhabit. They occur in 
all seas, but most of them are found in temperate and tropical 
latitudes, whilst a few forms are restricted to the Arctic seas. 
Contrary to the usual fact among mollusca, the Arctic species 
are here the most high!y colored; due to the transparence of 
their shell, which partly shows the viscera, 

Pteropods live upon microscopic animals, and possibly small 
mollusks, such as Atlanta and crustaceans. A few of them 
possess organs of prehension, but it is difficult to indicate the 
means by which the most of them seize their prey. 

Among the-pteropods some have an external or internal shell 















































98 EUBYBIIDA. 


Famity EURYBIID-£. 


Animal short, rounded ; head distinct, retractile into a pouch 
formed by a thickening of the mantle; wings long and narrow. 
Dentition 1°1'1 according to Macdonald, 1-0°1 according to Sou- 
leyet and Huxley. 

Evrysia, Rang, 1827. 

Etym.—Eurybia, a seanymph. Syn.—Theceurybia, Bronn. 

Distr.—4 sp. Atlantic and Pacific. E. Gaudichaudt, Eyd. 
(xlii, 16). 

Animal globular; fins narrow, truncated, and notched at the 
ends, united ventrally by a small lobe (metapodium); mouth 
with two elongated tentacles, behind which are minute eye- 
peduncles and a two-lobed rudimentary foot (mesopodium) ; 
body enclosed in a cartilaginous integument, with a cleft in front, 
into which the locomotive organs can be retracted. 

The animal has no proper gill, but Mr. Huxley has observed 
two ciliated circles surrounding the body, as in the larva of 
Pneumodermon. i 

PsycHE, Rang, 1825. (Halopsyche, Bronn, 1862.) Animal 
globular, with two simple oval fins, and no tentacles. P. globu- 
losa, Souleyet (xlii, 10). Off Newfoundland. 


ASPIDELLA, Billings, a very doubtful fossil from the Huronian 
of Newfoundland, has been referred to the Pteropoda by S. A. 
Miller in his Am. Pal. Fossils. A. terranovica, Bill. (xlii, 19). 
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of recent mollusks, where the differences are much greater than 
those which paleontologists, seeking distinctive characters for 
their periods or formations, have been accustomed to consider 
as of specific and even generic value. 

Bronn has also prepared a table of the number of species of 
each genus of prosobranchiates appearing in the various forma- 
tions, with the totals of species, fossil and recent, appertaining 
to each. As in his table just quoted, much allowance must be 
made for increase of species made known since his publication. 
The genera are within the Lamarckian limits. 
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produced ; canal exserted ; columella obscurely plicate. Oper- 
culum irregularly ovate; apex obtuse; nucleus inconspicuous. 

The dentition of this mollusk appears to relate it somewhat 
to Ptychatractus, and I prefer to place it in the same subfamily 
with that shell, rather than make a new family for it. Norman 
shows that Meyeria is preoccupied by M’Coy fora genus of 
fossil crustaceans, and he therefore proposes the generic name 
Metzgeria; but I see no advantage (and much disadvantage) in 
changing names because they happen to have been previously 
used in some other department of zoology. 


Svsramity PERISTERIINA. 


Preisregnta, Mirch. 

Distr—30 sp. Polynesia, Philippines, Australia, Indian 
Ocean, Zanzibar, Mauritius. P. nassatula, Lam. (xlviii, 93). 
P. incarnata, Desh., var. :xlviii, 94). P. Belchert, Rve.  xiviii, 96). 

Shell turreted, not umbilicated; whorls longitadinally ribbed ; 
aperture oval; canal moderate and recurved ; outer lip thin and 
crenulated ; columella with one or two slight plaits anteriorly. 
The want of umbilicus, less distinct columella folds and recurved 
canal are the principal (and not suflicient) distinction from 
Latirus. 








Latiavs, Montfort. 

Syn.—Chascax, Watson. Polygona, Schum., 1817. Plicatella, 
Swains. 

Distr.—34 ap. Polynesia, Philippines, Australia, Indian Ocean, 
Panama, W. Indies, Madeira. L. tnfundibulum, Gmel. (xlviii, 95). 

Shell turreted, fusiform, sometimes umbilicated ; spire pro- 
duced ; whorla nodulous, aperture oval-oblong ; outer lip thin, 
crenulated ; columella straight, with two or three small oblique 
plaita in front. Mr. H. Crosse remarks upon the insufficiency of 
the diagnosis of Latirus by Montfort and H.and A. Adams, and 
proposes to relegate the species to Turbinella; that genus, how- 
ever, may be more advantageously restricted to the forms for 
which the genera Vasum and Mazza have been constituted. 

Swainson’s group Plicatella has been adopted by Messrs. 
Adams as a aubgenus of Latirus, having “spire moderate, 
whorls angular, concavely depressed around the upper part,” 
but these are only comparative characters, and I prefer to sup- 
press the group rather than place in it species having no relation 
thereto, as Messrs. Adams have done. The umbilicus shows 
more distinctly in most of the species of Latirus than in those 
of Peristernia, but in some of them it is not any better marked ; 
Latirus, however, differs in form from Peristernia, the species 
having longer spire and canal, the columella generally straight, 
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Lirorcevs, Conr. 
Distr —L. thoracicus, Conr. = ducussatus, Lea (11,56). Eocene; 
Alabama. 
Genus not characterized. 


Srexpsmcea, Swainson. 
Distr._—S. costata, Swainson = Fusus ficulneus, Lam. (li, 57). 
Widely fasiform ; basal portion of the pillar turned outwardly, 


with a sharp fold at the base of the aperture; shell costate and 
subcarinate, body-whorl ventricose. 


Torrirusus, Conrad. 
Syn.—Meganema, Conr. 
Distr —T. curvirostra, Conr. (li, 60‘. Miocene; N. Carolina. 
Differs from Busycon in being without a trace of tubercles or 
spines, and in having prominent regular ribs; the whorls are 
flattened on top, and slightly canaliculated. 


Pysopsis, Conrad. 
Distr.—P. perlata, Conr. (li, 61). Cretaceous; Tippah Co., 
-Miss. 
Spire very short. apex not papillated; labrum without strie 
within, thick; columella without a fold. 


Cravircsus, Conrad. 


Distr.—C. Cooperi, Conrad (li, 62). Eocene; Alabama. 
The genus has not been characterized. 


Susramity PISANIINE. 


Pisanta, Bivona. 

Syn.—Pusio, Gray. 

Distr—20 sp. West Indies, Mediterranean, Red Sea, Philip- 
pines, Australia, Polynesia. P. pusio, Linn. (1, 22). 

Shell oblong; spire prominent, whorls smooth or spirally 
striated; canal very short; outer lip thickened and crenated. 
Operculum ovate, nucleus apical. 

Between typical specimens of this genus and of Euthria “there 
is a distinction with a difference,” and therefore it may be profit- 
able to retain both groups; but there are species in which the 
characters become so merged that their generic classification is 
merely arbitrary. 

Evrtuaia, Gray. 

Syn.—Evarne, H. and A. Adams. 

Distr—10 sp. Mediterranean, Cape, N. Zealand, Cape Horn, 
Chili, California, Alaska, Japan. £. cornea, Linn. (1, 28). 

Shell fusiform, smooth; aperture oval, produced anteriorly 
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produced and slightly deflected; aperture elongate, labrum 
simple; labium incrusted with a thin, smooth plate; suture 
bordered by an elevated portion of the succeeding whorl as in 
Clavella. It differs from Clavella in the very short spire and in 
the short and slightly curved canal. 


Sunramity BUCCININE. 


Buocinum, Linnseus. 

Etym.— Buccina, a trumpet. 

Syn.—Tritonium, Fabr. Halia, Macgill. 

Distr.—22 sp. Arctic and boreal seas; low water to 100 fath- 
oms. B. undatum, Linn. (1, 27, 28). 

Shell ovate or oblong, covered with a horny epidermis; spire 
elevated, apex acute ; aperture large, oval, emarginate in front; 
canal wide, very short, or a mere oblique truncation of the base 
of the aperture ; columella smooth; inner lip expanded; outer 
lip usually thin, smooth internally. Operculum ovate, nucleus 
small near the outer front edge. 

The group of shells to which the generic name Buccinum was 
originally applied, a century ago, by Linnzus, has been found by 
subsequent investigation to contain many Heterogeneous forms, 
and has consequently been greatly subdivided. The name has 
been retained for the genus typified by Buccinum undatum, by 
common consent, and,I believe, in accordance with the best rules 
of nomenclature. It is true that Linnreus’ first species—that 
which is to be selected, as in cases where no type is distinctly 
specified—is a Dolium. But in the case of Linneus’ genera, he 
must be considered to have indirectly specified the type, as he 
has expressly stated that, in his view, where it becomes necessary 
to divide a group, formerly supposed to be one genus, the 
original name must be retained for the subdivision containing 
the most common species; in other words, that the most common 
species must be considered as the type of its genus. And he 
must therefore have regarded the B. undatum,the most common 
of all his Buccinums, as the type of the genus. 

The Scandinavian naturalists have generally retained the name 
Tritonium of Miiller for this genus, but Linnwus’ name has pri- 
ority by many years Tritonium, as proposed, and as frequently 
used since, would include both the Murex and the Buccinum of 
Linneus. 

The genus Buccinum is restricted geographically to the tem- 
perate and frigid seas of the northern hemisphere. Geologically, 
the history of the genus commences in the Pliocene formation. 
They are found in the European tertiary deposits of that age, 
aven as far south as the shores of the Mediterranean. They 

‘come very numerous in the Pleistocene deposits, both of 
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the Malaysian Archipelago, etc. They live with the Nassas 
along shore-lines and do not appear to inhabit great depths. 
The animal, which is unknown, is supposed, from the sutural slit 
which characterizes the shell, to possess a mantle provided with 
a prolongation or fold occupying the slit, somewhat analogous, 
perhaps, with that of Oliva. The operculum of C. lyrata is 
elongated, rhomboidal, with terminal nucleus, externally con- 
cave, internally convex. 

CYLLENINA, Bellardi, 188%. Spire more produced, the last 
whorl about half the length of the shell; parietal wall of the 
aperture concave, without lip; columella terminating anteriorly 
in an oblique truncation, which is usually ridged. 12 sp. Ter- 
tiary; Northern Italy. C. Ancillarieformis, Grat. Appears 
to connect Cyllene with Nassa. 


Buccitraiton, Conrad. 

Syn.—Sagenella, Conrad. 

Distr.—B. cancellatum, Lea -= sagenum, Conr. (li,73). Eocene; 
Alabama. 

Genus not characterized. One of the typical specimens of B. 
sagenum has a single varix on the back of the body-whorl, but 
the other specimens are without it, so that its non-absorption 
may be regarded as accidental. B. altum is a different type of 
shell entirely, and looks something like a Truncaria. 


Famity NASSIDA. 


Shell ovate, spire usually elongated, base of aperture a notch 
or short recurved canal, inner lip usually callous. Operculum 
corneous, ovate, nucleus apical, margins plain or serrated. 
Animal having two small processes or tails at its posterior 
extremity. Lingual teeth arched, pectinated; the uncini with 
a basal horn, and occasionally intermediate serrations. Dentition 
(x, 13). 

Magy fossil species are known, commencing with the Eocene. 


Nograia, Gray. 

Distr.—3 sp. Panama, Philippines. N. serrata, Dufresne 
(lii, 74). 

Shell elongated, turreted, polished; spire elevated, acuminated, 
whorls depressed and sloping at their upper part; aperture 
shorter than the spire; outer lip with the murgin serrated. 
Dentition unknown. 

This genus is in its general aspect much closer to Pusionella 
in the family Terebrids than to the genera with which it is here 
(and has been heretofore) associated; the variceal thickening 
at or near the onter lip is, however, a feature which does not 
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Famity VOLUTIDA. 


Shell turreted, aperture notched in front, columella obliquely 
plaited; no operculum in the larger species. Animal with 
recurved siphon, foot very large, partly hiding the shell, eyes 
on the tentacles or near their bases. Dentition (x, 7). 


Cymaium, Klein. 

Boat-shell. Syn.—Yetus, Gray. 

Distr.—5 sp. W. Mediterranean, W. Coast of Africa. C. 
proboscidale, Lam. (liii, 4; i, 15). 

Shell oval-oblong, ventricose, thin; spire short, nucleus large, 
globular, forming an obtuse papillary apex; whorls few, forming 
a flat edge around the nucleus; aperture oblong, wide; columells 
with several oblique plaits; outer lip thin, simple. 

The animal is large, compared to the size of the shell, when 
expanded. The foot partially covers the shell, which is sunk 
into its substance. There is no operculum. Ovoviviparous, the 
young when born being of a large size and covered with a shell 
with a large irregular callous apex. They leave the parent 
when they have attained a length of about an inch, the brood 
appearing to consist of four or five individuals. Adanson 
observes that the high winds of April cast the “ yet” up in such 
vast quantities as sometimes to cover the shore, the natives of 
Senegal using them as food. 

Cymbium is separated from Melo by its flat or slightly chan- 
neled shoulder and want of coronal spines. When fresh, the 
epidermis is more or less covered by a thin glaze deposited by 
the enveloping mantle. 

Meo, Humphrey. 

Distr—10 sp. Indian Ocean, Australia, etc. Jf tessellata, 
Lam. (liii, 6). 

Shell large, subovate, ventricose, thin; spire short, apex 
obtuse, papillary, persistent; whorls smooth, the last posteriorly 
coronated ; aperture oblong, wide; columella with several oblique 
plaits, the anterior the largest ; outer lip simple, acute, obliquely 
truncate in front. No operculum. 

The apex of the shell is spiral, regular, very different from the 
shapeless apex of Cymbium. This genus, like Cymbium, is 
ovovivipsrous, the young ones being arranged in the oviduct of 
the female in a long string, without egg-shells. 


Vo.vra, Linn. 
Syn.—Volutolyria, Crosse. Scaphella, Swains. Scapha, Gray. 
Distr.—About 15 sp. Indian Ocean, Japan, Alaska, Australia, 
Eastern Polynesia, Atlantic Coasts of Southern South America, 
to West Indies, Southern Africa, ete. No species exist in the 
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Cyprea. The dorsal aspect is much like Cyprea. MM. sarda, 
Kiener (lv, 63). 
votvaki4, Lam. (Hyalina, Schum.) Shell subcylindrical, 
spire very short or concealed; outer lip of aperture without 
varix or thickening. MM. avena, Gmel. (lv, 64). HM. bulloides, 
Lam. (Iv, 65). 
Famity OLIVIDA. 


Animal with a recurved siphon and voluminous foot, its lobes 
usually reflexed over the sides of the shell, and fissured on each 
side in front. Dentition (x, 15). 

Operculum corneous, small; frequently wanting. 

Shell brilliantly colored, porcellanous, without epidermis, the 
columellar lip, sutures and spire more or less covered with a 
callous deposit ; outer lip simple, notched below. 


Susramity OLIVINE. 


Head and tentacles more or less concealed; mantle with a 
tapering lobe in front, and a posterior appendage which reposes 
in the channeled suture. 

Operculum present in Olivella, absent in the typical Oliva. 

Shell solid, smooth, subcylindrical, sutures channeled, inner 
lip more or less plicate anteriorly. 


Ouivetta, Swainson. 

Rice-shell. Syn.—Olivina, d’Orb. Micana, Gray. 

Distr.—81 sp. N. Carolina, W. Indies, W. Coast of America, 
Seneyal, China, Philippines, Australia, Polynesia. O. undatella, 
Lam. (lvi, 66). 

Shell polished, small; spire produced, acute, suture canalicu- 
lated; aperture narrow behind, enlarged anteriorly; columella 
plicated in tront, callous posteriorly. 

Animal without tentacles or eyes, mantle with a large frontal 
lobe; foot not very voluminous, truncate behind, the shield 
narrow, the side-lobes small and acute. 

Operculum horny, thin, half ovate, with apical nucleus. 

Olivella is distinguished from Oliva by the small size of ite 
shell, its more produced spire, the presence of a large, thin, 
horny operculum, and the want of eyes. D’Orbigny has observed 
O. Tehuelcha suddenly expand the lobes of its foot, and using 
them to beat the water like the wings of the pteropods, dart 
rapidly through the element. 

Oniva, Brug. 

Syn.—Dactylidia, H. and A. Ad. Ispidula, Gray. Porphyria, 
Bolten. Strephona, Browne. Dactylus, Klein. Galcola and Car- 
mione, Gray. 
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very short, the suture not canaliculated to the apex; aperture 
rather large and wide, inner lip somewhat tortuous, with a large 
callosity behind, incurved in the middle, and two or three oblique 
anterior plaits. Head and tentacles concealed; mantle with a 
large, thick, fleshy appendage behind, partially covering the 
spire; foot very voluminous, truncate posteriorly, shield with 
the side-lobes very large and rounded. Operculum small, half 
ovate, with subapical nucleus. Appears to connect Oliva with 
Ancillaria, Brazil, W. and S. Africa. 0. Brasiliana, Lam. 
(Ivi, 71). 

PLOCHELZA, Gabb. Shell olive-shaped, suture nearly obsolete, 
as in Ancillaria; spire short; outer lip internally thickened in 
the middle; inner lip callous, with several transverse folds, of 
which the upper are smallest; columella strongly recurved at 
the base, like a Dibaphus. P.crassilabro,Gabb. Tertiary; West 
Indies. 

Susramity ANCILLARIINE. 


Head concealed; eyes none; tentacles rudimentary; mantle 
with a tapering lobe in front; foot voluminous, bifid behind, 
shield-grooved on the upper surface, side-lobes not much pro- 
duced. Operculum small, ovate, acute, sometimes entirely 
wanting. Shell usually polished; sutures covered by callus; 
whorls smooth ; aperture effuse, the columella variously grooved 
and twisted in front. 

Monopryana, Lea. 

Syn.—Not Monoptygma, Gray. Chiloptygma, H. and A. Ad. 

Distr.—Fossil. Eocene; United States. M. Alabamensix, Lea 
(ivi, 74). One recent species, M. exigua, Sowb., is possibly a 
monstrosity. 

Shell with elevated spire and callous columella, the latter with 
a subcentral conical tooth-like callous projection. Dr. Lea’s 
second species of his genus is an Actw#on. 


ANCILLARIA, Lam. 

Etym.— Ancilla, a maiden. 

Syn.—Ancillopsis, Conr. Sparella, Gray. Anaulax, Roissy. 
Ancilla, Lam. Amalda, H. and A. Adams. Sandella Gray. 

Distr.—17 sp. Red Sea, Indian Ocean, Australia, Japan, West 
Indies. Fossil. Eocene—; U.S., Eur. A. Zankervillet, Swaine. 
(Ivi, 73). 

Shell oblong or subcylindrical, thick and smooth in the typical 
species ; body-whorl usually swollen; sutures covered by enamel; 
aperture broadly effuse below; columella (typically) not umbili- 
cated, with a few oblique anterior plaits. The revolving basal 
groove ends occasionally ina slight anterior labral projection or 
tooth. 
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outer lip greatly thickened in the middle and denticulated. £. 
mendicaria, Lam. (lvi, 91). 


Axcira, H. Ad., 1860. 

Distr.—A. elegans, Ad. South Africa. 

Shell fusiform, thin; spire produced; whorls transversely 
striated ; aperture ovate; columella truncate, with a single oblique 
fold anteriorly; outer lip thin, smooth internally, expanded at 
the hind-part, and with the anterior margin crenulated. Differs 
from other groups in its expanded lip, which is not thickened, 
and from most others in the columellar fold. 


CoLuMBELLINA, d’Orb., 1843. 
Syn.—Zittelia, Gemmellaro, 1870. 
Distr.—4 sp. Cretaceous; France, India. C. ornata, d’Orb. 
(Ivi, 92). 1sp. Recent. 
Shell oval, thick, ventricose; aperture narrow, flexuous, 
narrowed in the middle, ending posteriorly in a prolonged lateral 
canal; outer lip much thickened and smooth within. 


CoLuMBELLaRIA, Rolle, 1861. 
Distr.—Upper Jura; Europe. (C. corallina, Quenst. (liv, 35a). 
Shell long-oval ; body-whorl rather inflated; spire moderate ; 
aperture wide below; outer lip rounded, not inflected in the 
middle, with strong revolving ribs within; columellar callus 
thin, showing the sculpture of the body-whorl. 


Ampuissa, H. and A. Ad., 1853. 

Distr.—2 sp. West Coast of North America. A. corrugata, 
Rve. (Ivi, 93). 

Shell bucciniform, longitudinally ribbed; spire elevated ; 
aperture rather wide, enlarging below and terminating in a wide 
anterior sinus; inner lip callous, plicate below; outer lip not 
thickened on the margin, plicate within. 


Famity CANCELLARIIDA. 


Shell ribbed, cancellated by Tevolying lines; mouth produced 
or angulated in front ; columella plicated, outer lip ribbed within. 
Teeth shaped somewhat like those of the family Conidm, arranged 
in two rows; the head does not seem to be elongated, the ros- 
trum being rudimentary. There is no operculum. 


CaNcELLARIA, Lam. 


Etym.—Cancellatus, cross-barred. 
Distr.—10 sp. West Indies, Mediterranean, West Africa, 
India, Ohina, W. Coast of tropical America. Fossil, 60 sp. 
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ADMETOPSI8, Meek, 1872. Lower fold of columella most 
distinct, whilst the second fold is the most prominent in Admete; 
inner lip thickened throughout. 3 sp. Cretaceous; Utah. A. 
gregaria, Meek (vii, 6). 


[Genus Purpunina, Lycett. This group of fossil shells, which 
I have placed in the Purpurine, is by others referred to Can- 
cellariidee. ] 


Famity TEREBRIDS. 


The Terebras are known by their long, narrow, many-whorled 
shells, with small aperture, notched in front, and no true colu- 
mellar plaits. The animal has a foot rounded in front, elongated 
behind ; the head is large, with short, small tentacles; eyes at or 
near the tips of the tentacles, or wanting ; between the tentacles 
extends a rather long cylindrical trunk. Operculum annular, 
horny, with apical nucleus. 


Teresra, Lam. 

Auger-shell. 

Syn.—Terebraria, Raf. Acus, Humphrey. Dorsanum, Gray. 
Pyramitra, Celatura and Terebrifusus, Conr. 

Distr.—About 200 sp. Mostly tropical; East Indies, West 
Coast America, etc. Fossil, 26 sp. Commencing with Eocene. 

Shell elongated, turriculated, narrow, solid ; whorls numerous, 
rather flattened, with superficially impressed sutures; aperture 
small, ovate, profoundly notched at the base; columella oblique. 

susvLA, Schum. Whorls smooth, aperture not produced. 
7. maculata, Linn. (Ivii, 7). - 

apreTIA, H. and A. Adams. Whorls longitudinally ribbed, 
aperture a little produced in front. 7. cerithina, Lam. (Ivii, 8). 

HasTULA, H. and A. Adams. Whorls usually smooth, colu- 
mella simple, a little produced in front. TZ. strigillata, Linn. 
Ivii, 9). 
: EuryTA, H. and A. Adams. Shell smooth or slightly ribbed, 
turriculated ; last whorl somewhat ventricose; aperture large; 
columella produced in front,a little twisted. 7. actculata, Lam. 
Ivii, 10). 
: TEREBRA, Adanson. Shell much elongated, subulate ; whorls 
very numerous, rather flat with a spiral band revolving beneath 
the sutures; aperture small, canaliculate. 7. cingulifera, Lam. 
Ivii, 11). 
¢ MYURELLA, Hinds. Shell much elongated, subulate; whorls 
numerous, ribbed with a band of tubercles below the sutures. 
T. nebulosa, Sowb. 

Pustongua, Gray. 
Syn.—Netram, Phil. 
Distr.—W. Africa, etc. P. nifat, Adans. (Ivii, 12). 
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remote from the suture. Operculum ovate-pyriform. P. carinata, 
Phil. (Iviii, 35). : 

RaPHITOMA, Bellardi. Fusiform, turriculated, spirally sculp- 
tured; canal short; sinus very small. 22 sp. occur on the Dal- 
matian coast alone, but the cancellated species may be more 
properly referred to Clathurella. There are a number of Italian 
tertiary species. P. ringens, Bellardi (lviii, 36). 

TARANIS, Jeffreys. Shell minute, cancellated, whorls angulated, 
slightly exserted at base, aperture pyriform, outer lip thin, simple, 
sinus obsolete, canal short. No operculum. TJ. Mérchii, Malm. 
(Iviii, 37). 

THESBIA, Jeffreys. “Shell thin, rather smooth, somewhat tumid, 
with a short spire and irregula:ly contorted apex, aperture 
slightly expanded, the outer lip thin, with distinct sinus, canal 
short, columella simple. Nooperculum. T.nana, Lovén (Iviii, 38). 

PLEUROTOMELLA, Verrill. Shell somewhat turreted, apical 
whorls smooth, others shouldered und ribbed, but with a smooth 
concave band below the sutures; outer lip very thin, sharp, with 
a wide, deep sinus above. Nooperculum. Animal without eyes. 
P. Packardti, Verrill. N. Engl. Coast. 

BoRSONIA, Bellardi. (Oligotoma, Bell.) Shell fusiform, with a 
plication upon the middle of the columella. Miocene; Europe. 
P. prima, Bellardi : lviii, 39). 

coRDIERA, Roualt. (Scobinella,Conr. Aphanitoma, Bellardi.) 
Shell fusiform, with two columellar plaits. This and the last 
subgenus should probably be merged in one. Eocene, Miocene; 
Eur., America. P. Pyrenaica, Roualt. (Iviii, 40). 


Hata, Risso. 

Etym.—Halios, marine. Syn.—Priamus, Beck. 

Distr.—H. Priamus, Lam. (viii, 41). Spain. 

Shell oblong-ovate, ventricose, thin, polished ; spire produced, 
apex obtuse, papillary ; columella curved, truncate anteriorly ; 
outer lip simple, thin, effuse, slightly sinuated near the fore-part. 
No operculum. A single species occurs very rarely in collec- 
tions, and was supposed to inhabit the Western Coast of Spain; it 
occurs in the Italian tertiary. Dr. P. Fischer has examined the 
animal of this singular shell, and finds it to be related to Pleuro- 
toma. Known to science for more than a century, the habitat of. 
Halia has remained unknown until quite recently; it is now cer- 
tain that it lives off Cadiz, Spain. 


Famntty CONIDAE. 


Teeth subniste, in two series, on a tubular prolongation of the 
retractile proboscis, with a bundle of sharp, subulate teeth at the 
extremity. Head with a produced tubular veil; tentacles subu- 
late, eyes on bulgings or slight truncatures on the outer side of 
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fringed at the margin, and can sufficiently dilate itself to admit 
the tip of the little finger into the orifice. Operculum small, 
unguiculate, slightly curved. C. tulipa, Linn. (Iviii, 47). 

DENDROCONUS, Swains. Shell thick, convex-conic; spi1e trun- 
cated, not coronated. C. figulinus, Linn. (lix, 51). 

LitHoconus, Mérch. Conical, carinated at the suture. C. 
literatus, Linn. (lix, 52). 

LEPTOconus, Swains. Conical, sometimes striated; spire ele- 
vated, sharp, concave. The foot of C. miles, suys Quoy, is very 
narrow, and the operculum longer than usual; the tentacles are 
slender and the veil pointed at the extremity. C. nobilis, Linn. 

lix, 58). 
Q RHIzoconus, Mérch. Shell conical, smooth; spire short but 
sharp, last whorl carinated at the suture. C. generalis, Linn. 
(lix, 54). 

cHELYcoNnus, Mirch. Spire elevated, last whorl convex near 
the suture. C. spectrum, Linn. (Iviii, 48). 

CYLINDER, Montf. (Textilia, Swains.) Shell conic-cylindrical, 
smooth; spire elevated, sharp; last whorl slightly ventricose. 
C. textile, Linn. (lviii, 49). 

HERMES, Montf. (Theliconus, Swain.) Subcylindrical, with 
revolving ribs; spire elevated, obtuse, convex. C. tendineus, 
Brug. lix, 55). 

conorsis, Swains. Spire much elevated; outer lip sinuous, 
forming an oblique posterior sinus. Connects Conus with 
Pleurotoma. Eocene; England, France. C. dormitor, Sol. 
(Iviii, 50). 

The above divisions are partly recognized as genera, partly as 
subgenera, by H. and A. Adams; but they possess little value, 
as their characters merge one into another. Weinkauff, who 
has recently monographed the genus, casts aside these divisions, 
and in their stead proposes sections, named after certain specific 
types, as follows : 

1. Marmorei. (Typical Conus.) C. marmoreus, Linn. 
. Literati. (Lithoconus in part.)  (. Itteratus, Linn. 
. Figulini. (Dendroconus.) C. figulinus, Linn. 
. Arenati. (Puncticulus.) C. arenatus, Hwass. 
. Mures. (Coronaxis.) C. mus, Hwaas. 
Varii. C. varius, Linn. 
. Ammirales. (Leptoconus and Rhizoconus in part.) C. 
ammiralis, Linn. 
8. Capitanei. (Rhizoconus in part.) C. capitaneus, Linn. 
9. Virgines. (Lithoconus in part.) C. virgo, Linn. 

10. Dauci. (Rhizoconus in part.) C. daucus, Hwass. 

11. Magi. (Phasmoconus and Pianoconus, Mirch.) C. magus, 
Linn. 

12.: Achatini.- (Chelyvonus.) (C’. achalinus, Cheman. 


Rm PO 
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GALLINULA (Klein), H. and A. Adams. Inner lip not spread 
widely over the body-whorl; outer lip somewhat restricted; 
having a long posterior canal, ascending the spire. S. suc- 
cinctus, Linn. (lix, 59). 

CANARIUM, Schum., 1817. (Strombidea, Swains.) Inner lip 
restricted, outer lip not dilated, posterior canal short or obsolete. 
S. Luhuanus, Linn. (lix, 60). 

EupRoTOMvS, Gill. Lip widely expanded, ascending the spire 
to its apex, the margins subdigitate, sinus of lip anterior. Most 
nearly related to Pterocera, among the Strombs. S. lacintatus, 
Chemn. (lix, 61). 

oncoMA, Mayer, 1876. Spire short; whorls convex, keeled or 
tuberculate ; the last very !arge, keeled behind; mouth long, 
with short ‘anterior canal; outer lip wing-like, entire. 8 sp. 
Eocene and Oligocene. 8S. Fortisi, Brongt. 


Preroponta, d’Orbigny. 
Distr.—Fossil, 8 sp. Chalk; France. P. inflata, d’Orbigny 
(Ixxxviii, 56). 
Shell oblong, ventricose, spire elongated ; aperture oval, lip 
slightly expanded, notched in front, and with a tootb-like ridge 
internally, remote from the margin. 


Puanettius, Conr. 

Distr.—Fossil. Cretaceous only. P. hamulus, Gabb (lx, 
11, 72). 

Shell fusiform in the young state; in the adult aperture narrow, 
outer lip developed into « massive lobe, notched above and below; 
canal produced and incurved; the whole shell enveloped in a 
more or less heavy incrustation, a prolongation of the deposit 
on the inner lip. 

GymNaRvs, Gabb. Outer lip less heavy and produced posteri- 
orly in a hook; anterior canal slightly produced and straight ; 
incrustation not covering the entire shell, the back being exposed. 
A single species from the Chico group (Cret.) of California. P. 
manubriatua, Gabb (1x, 73). 


Prerocera, Lam. 

Etym.—Pteron, a wing, and ceras, a horn. 

Syn.—Harpago, Millipes and Heptadactylus, Klein. 

Distr—10 recent sp. Indian Ocean and eastern Pacific. 
Fossil. Jurassic, Cret.—. P. lambis, Linn. (lix, 62). 

Outer edge of mantle digitate. Operculum as in Strombus. 
Shell ovate, spire more or less elevated ; aperture elongate, outer 
lip digitate, with a long, straight or curved anterior canal, and a 
shorter or long posterior canal, ascending and surpassing the 
spire. 
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canal produced anteriorly into a long digitation. C. tetrace 
d’Orb. Several species. Jurassic; France. 


AncavrRA, Conr. 

Syn.—Drepanocheilus, Meek. Perissoptera, Tate. Mor 
dactyles, Piette. 

Distr.—Jur., Cret.; America. Species numerous, A. abrup 
Conr. (Ix, 83). A. falciformis, Gabb (Ix, 84). 

Fusiform, anterior canal straight, more or less produced; ° 
posterior canal ; outer lip produced postero-laterally into a lo 
or process, which is scythe-shaped, or falcate. 

The original Anchura had a falcate process, whilst that 
Meek’s subgenus is single to the end and scythe-shaped, bat 
series of species show every gradation between the two. 


HeExicauLax, Gabb, 1868. 

Distr —Cret.; Europe. H. ornata, d’Orb. (1x, 85). 

Shell like Anchura, but with a long posterior canal ascendi: 
the spire to near the apex, usually deflected near its extremit 
inner lip usually heavily incrusted the callus sometimes extendi 
some distance up the spire. 

DIMORPHOSOMA, Gardner, 1875. Like Helicaulax, but posteri 
canal short; a single small, sickle-form wing, only attached 
the last or last two whorls. 4H. calcarata, Sowb. 


LispopestHEs, White, 1875. 

Distr.—2 sp. Cretaceous; N. America. L. linguifera, Whi 
(Ix, 86). 

Shell fusiform ; anterior canal straight or slightly curved, ai 
more or less produced; posterior canal extending nearly or qui 
the whole length of the spire, from near the apex of which 
may be a little deflected; aperture winged; wing rather larg 
bearing two processes; the posterior process spine-like or fal 
form; the anterior process either in the form of a lobe or tong 
shaped ; inner lip and spire covered with callus. 

Related to Helicaulax, Gabb, of which it may be only 
subgenus. 

PErEiR&A, Crosse. 

Distr.—P. Gervaistt, Vezian (1x, 87). Tertiary of Portug: 

Whorls all coronated with spiny tubercles except the lat 
where they are replaced by a carina. Lip prolonged in fron 
thick, with two digitations. Columella and ventral portion 
the shell covered with enamel. 


Dicroroma, Gabb. 


Syn.—Hemicaudes, Piette. Tridactylus, Gardner. 
Distr.—Lias and Oolite; Europe. D. Lorieri, d’Orb. (Ix, 88 
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and with a sutural canaliculate digitation accumbent on the spire, 
continued and recurved backwards. 


CerarTostPnon, Gill, 1870. 

Syn.—Ornithopus (in part), Gardner, 1875. 

Jistr.—Cret.; France. C. Moreausiana, d’Orb. (Ix, 94). 

Shell fusiconic, with the spire considerably elevated, the canal 
produced into a long digitation recurved towards the left, and 
the labrum much alated and produced into spiniform digitations, 
Whorls concave or flat between the angle and suture, spirally 
striated, and with rib-like angular, median and anterior fascioles, 
of which the two former, at least, emit spiniform digitations, the 
suture emitting a digitiform canal accumbent on the spire and 
directed backwards. 

Distinguished by the elongated hamiform siphonal canal and 
the posterior canal co-ordinated with the facies of Aporrhais. 


Srrcruonagia, Lam. 

Etym.—Struthio, an ostrich (-foot), from the form of the 
aperture. 

)istr.—5 sp. Australia, New Zealand. S. nodulosa, Mart. 
(ix, 69). Fossil. Tertiary; N. Zeal., So. Ama. 

Animal with outer mantle-margin simple, tentacles cylindrical, 
eye-pedicels short, adnate with the tentacles externally, foot 
broad and short. Operculum claw-shaped. with an apical pro- 
jection. Shell turreted, whorls angular, aperture truncated in 
front, columella very oblique ; outer lip prominent in the middle, 
reflected and thickened in the adult, inner lip callous, expanded. 

PeLicarta, Gray. Shell elevated. turreted; spire of adult 
covered with enamel; aperture ovate; outer lip sinuous. thin, 
inner lip incrusted. A single species. S. scutulota. Mart. (lix. 70). 

LONUTREMA, Gabb, Shell elongate, turreted. spire high; aper- 
ture with a very short canal in front; outer lip retreating above, 
sinuous below; inner lip heavily inerusted. 5S. turrita, Gabb 
(Ix, 95). 

Dotornangs, Gabb. Elongate-oval. spire elevated: umbilicus 
imperforate; aperture semi-oval, inner lip acute. sinuous, ante- 
riorly terminating ins short. not emarginste canal. S. melan- 
otdes, Gabb. Tertiary; West Indies. 
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Shell convolute, enameled ; spire concealed by the last whorl. 
which is very lange: aperture narrow, channeled at each end; 
outer lip (of adult) thickened. inflected. No operculum. 

Animal with a broad foot. truncated in front: mantle expanded 
on each side. forming lobes. which meet over the tack of the 
abell: these lobes are usually ornamented with tenteculer file- 
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part of the columella. C. lynx, Linn. (Ixi, 98). C. tigris, Li: 
(Ixi, 99). 

aRicia, Gray. Characterized by the flattened base and thi: 
ened callous margins of the last whorl, and gibbous back. 
Arabica, Linn. \1xi, 100). C. moneta, Linn. (Ixi, 1). 

CYPRAOVULA, Gray. Pyriform, oval, ventricose; surface c 
ered with revolving striw. 2 sp. Cape of Good Hope. 
Capensis, Gray (1xi, 4, 5). 

GasKoINtA, Roberts. (Pseudocassis, Pictet.) Form of Lupon 
aperture without teeth. One recent species; and a cast. C 
taceous; Europe. C. edentula, Sowb. (1xi, 2, 3). 

Troschel adopts the genera Cy prea and Aricia, and propot 
the following subgeneric groups, which have not been adopt 
because the species cited as typical may be mostly connected 
other species having intermediate characters. 

Cyprea— 
Subgenus Talparia. C. talpa, Linn. 
“ Tigris. C. tigris, Linn. 
s Lynceina. C. lynz, Linn. 


at Mauritia. C. Mauritiana, Linn. 
Aricia— 
Subgenus Erronea. C.errones, Linn. 
a Erosaria. C.erosa, Linn. 
sf Monetaria. C. moneta, Linn. 


veiviA, Gray. (Coccinella, Leach.) Small shells with str 
extending over the back, where they are frequently interrupt 
by an impressed dorsal sulcus. 45 species, one of which inhab 
the temperate seas of Northern Europe. C. quadripuncta 
Gray (Ixi, 6,7). “It is surprising to see with what facility t 
expanded animal of Trivia withdraws itself—foot, mantle, he 
and tube—through the narrow opening of the shell (Clar 
MS.). Like Buccinum undatum it continually discharges 
immense quantity of clear slime. Couch says that it often g 
into crab-pots; so that it seems to be fond of all kinds of anin 
food.” —J EFFREYS. 

PUSTULABIA, Swainson. Back with rows of pustules proceedi 
from the dorsal sulcus, both lips ribbed clear across. C. pus 
lata, Lam. (Ixi, 8, 9:. 

Epona, H. and A. Adams. Globular, produced at the extre 
ities; lips more less striated across. C. cicercula, Linn. (1 
10, 11). 

(Erato, Risso. 

This group, which I have placed in Marginellide : p. 172), m 
belong here; it is somewhat closely related to Trivia, throu 
its sculptured species, and (apparently) in dentition.) 
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operculigerous lobe long, cylindrical, bearing the operculum on 
its truncated extremity. Operculum claw-like, with a spiral 
nucleus situated near the internal or thickened border. 

Shell spiral, turbinate, imperforate; spire elevated, whorls 
rounded: aperture oval, produced in front. 

The little animal wields its clawed operculum, apparently asa 
weapon of defense, with great dexterity, and skips and jerks 
about by means of its complex foot. 


Grenia, H. and A. Adams. 

Distr.—Q, hyalina, H. and A. Ad. (Ixxxvii, 12). South Pacific. 

The foot is not unlike a broad or square-tued shoe in form, re- 
ceiving or bearing the remainder of the animal and the shell. 
The little animal creeps with great rapidity. and by hollowing 
the disk of its foot into a boat-form, like Limneea, it floats upon 
the surface of the seas. 

Operculum paucispiral, the lines of growth well-marked. 

Shell subglobose, thin, pellucid, not umbilicated ; spire small, 
compressed, whorls few, smooth ; aperture large, entire. 


Famity NATICID. 


Shell globular or oval, spire usually short, aperture semilunar, 
without canal or anterior notch, the outer lip sharp. the colu- 
mellar lip callous, more or less reflected over the umbilicus. 

Animal with small tentacles, which are lanceolate, wide apart. 
united by a veil; eyes usually absent, or very minute and placed 
beneath the tentacular veil; mantle enclosed; foot much pro- 
duced in front, where it is furnished with a fold which covers 
the head and tentacles; operculigerous lobe very ample. par- 
tially enveloping the shell. Operculum paucispiral, corneous, 
or with an exterior calcareous layer. Dentition, 3°1-3 (xi, 31). 

The nidus of Natica (xvii. 95) is unlike that of any other 
mollusk in form and composition, being built up largely of the 
sand of the sea-bottom, formed into a partly circular form con- 
stricted inte a neck above, the walls of which contain the eggs 
arranged in quincuns order. 





Natica, Lam. 

Distr.— About 200 recent: sp. World-wide, and ranging from 
low-water to 90 fatho’ Fossil, 500sp. Silurian—; world-wide. 
N. Alderi, Forbes (Isiii, 41). NM. canrena, Linn. (1xiii, 42). 

Shell subglobular, spire slightly elevated, aperture half-round, 
a spiral columellar callus entering the umbilicus. 

Animal blind, completely retractile within its shell. QOper- 
culum with an exterior calcareous layer. 

The animals of Natica (typical) move quickly: they are 
carnivorous and very predaceous, living in sandy places, where 
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sea: usually. however, they are found living on stones nea 
water. 

VELUTELLA. Gray. Shell thin, flexibie. pellocid. smooth, 
branaceous: spire somewhat elevated; mouth oblong, colt 
flexnous. FV. rerilix. Mont. (ixiv. $6). 

Tuwweria, H. and A. Adams. 1: Morvillis.Gray.) Shell 
globose, with wide expanded aperture. sometimes extendin: 
teriorly beyond the apex: inner lip ot-lique. reflexed poster 
straight and acute anterierly. IV. sonata. Gould (ixiii, 6 
which has teen referred to the puilmeniferous genus Otim 
typical species._ 

Lepresotis, Conrad. Dirfers from Veictina in the rema 
expansion of the outer lip. and the distance of the apex 
the margin. VL erpanes, Whitteld ixiv. 68. 69. Ec 
Alatams. 

amplLvstema, Stoiczka. Sulbovste. 
few. the last large. rentricose. praise 
Vated at tase; aperture e} is an ulated. 
lip smooth. outer Ep dilated and cxpsndei si the m 
surface nearly smeuth Cretseewts: So. India. Europ 
a.riturme. Stoliczka Ixiv. 35. 




















spire short; ¥ 
2. Widely 








Prarrsr-va. Cu 
ner. Miacarecas. Hs xiv. 74. Niscera groap 
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Shell conic, trochiform, spiral ; summit central ; whorls convex, 
plicate, not umbilicated; aperture large, containing a spiral 
transverse lamina, extending obliquely from the centre to the 
outer margin of the shell. The animal has an oblong foot, 
bilobed anteriorly. 

HALIOTIDEA, Swainson. Shell conic, spiral, the spire excentric, 
whorls convex, smooth, umbilicated. J. dilatata, Sowb. (Ixvi, 26). 


CaLyprr#£a, Lan. 

Cup and saucer limpet. 

Syn.—Cemoria, Risso. Mitrella, Trochilina, Trelania, Pocu- 
lina, Gray. Mitrularia, Schum. Lithedaphus, Owen. 

Distr.—Temperate and tropical; world-wide. C. Martintana, 
Reeve (Ixvi, 27). 

Shell conical, more or less regular, with subcentral, subposte- 
rior sharp apex ; aperture basal, with a central lamina, half cup- 
shaped, attached to the apex and open in front. 

Animal with broad muzzle; tentacles rather short, lanceolate; 
eyes on bulgings at the outer bases of the tentacles; mantle- 
margin simple, sides plain. 


Crucipuum, Schum., 1817. 

Syn.—Bicatillus, Biconia, Swains. Siphopatella, Lesson. Tre- 
lania, Neleta, Gray. 

Distr.—Temperate and tropical; world-wide. C. rudix, Brod. 
(Ixvi, 28). 

Differs from Calyptriea in the internal cup-shaped lamina, 
which is entire and attached along 4 line on one side to the inner 
wall of the shell. 

pispot#a, Say. (Calypeopsis, Lesson.) Cup-shaped lamina 
adhering to the whole of one side. C. striata, Say i Ixvi, 29). 

CATILLINA, Gray, Oblong, conical, radiately ribbed ; the apex 
acute, subcentral, recurved; nucleus regular, spiral; cavity 
conical, with a broad trigonal cup on the left side under, but not 
extending to the apex of the cavity, filled with a callous deposit 
at the tip; the part of the cup next to the inner surface of the 
shell scarcely thickened and not raised up. Crucibulum conca- 
merata, Rve. (Ixiv, 77). - 

Crepiputa, Lam. 

Etym.—Crepidula, a small sandal. 

Syn —Crypta, Humph. Sandalium, Schum. Crepipatella, 
Lesson (7). Tylacus, Lyroscapha, Conrad, 

Dixtr —50 sp. West Indies, Atlantic and Pacific Coasts of 
N. America, Mediterranean, W. Africa, India, Australia. C. 
Peruviana, Lam. (Ixy, 91). ° Fossil. Crefaceous—. 

Shell oval, limpet-like, with a posterior, generally lateral spiral 
apex; interior with a shelly lamina covering its posterior half. 
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anteriorly thin and strap-shaped, posteriorly thick, orbicular 
and concave. 

These animals are said to feed on the sea-weed that grows 
around them, and on small marine organisms. They appear to 
have but limited locomotion, being usually adherent and modi- 
fying the margin of the aperture of the shell according to the 
surface on which they live. Sometimes they wear away the 
surface beneath their foot, forming shallow excavations, or they 
secrete an imperfect shelly base by means of the same organ. 
The egg-cases are membranous and are attached in a tuft at the 
frdnt of the foot under the neck. 

tHyca, H. and A. Adams, 1854. Shell conical, transparent, 
slightly curved, with longitudinal grooves. Occurs on Asteria. 
C. astericola, Ad. and Reeve. 

BROCCHIA, Bronn. Irregularly conical, apex slightly spiral; 
left margin with a profound sinus; posterior half of the margin 
folded. 2sp. Tertiary. A doubtful group. C. sinuosa, Bronn 
(Ixiv, 80). 

Pvatyoeras, Conrad. 

Syn.—Acroculia, Phillips. 

Distr.—F ossil,50sp. Silurian to Carboniferous; United States, 
Europe. P. ventricosum, Conr. (Ixiv, 81, 82). 

Shell depressed subglobose, subovoid or obliquely subconical ; 
spire small; volutions few, sometimes free and sometimes con- 
tiguous, without columella; aperture more or less expanded, 
often campanulate, and sometimes with the lip reflexed ; peris- 
tome entire or sinuous. Surface striated or cancellated, often 
spirally ridged or plicate, and sometimes strongly lamellose 
transversely, nodose or spiniferous. 

The subglobose species resemble the Veluting, but there is 
every degree of variation in form between these and non-spiral 
shells. From among these, two subgeneric groups have been 
rather arbitrarily separated. 

orTHONYcHIA, Hall. Body of the shell straight or curving, 
gradually diminishing above, arched or in some degree spiral 
at the apex, with the last volation or more quite free. Sil. 
to Carb. P. spirale, Hall (Ixiv, 83). 

luoceRA8, Hall. Shell straight. with cancellated surface and 
often with the addition of longitudinal plications. Silurian. 
P, pileatum, Conrad. 


Braraguinia. Crosse. 
Distr.— B. elegans, Crosse ,Ixv, 94, 95’. Fossil. Paris basin. 
Capuliform, very small, microscopic, thin, rather smooth, few- 
whorled, the spire very small and lateral, the last whorl greatly 
dilated with a large aperture. 


1A mt amma. 


whl 
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admirably adapted to to the nature of the floor on which they 
live. which is usually composed of the debris of dead shells. 


Oxcstvs, H. and A. Adams. 

Sya.—Haliphebus and Tugurium, Fischer. 

Dixtr.—Several sp. Tropical; East and West Indies. 0. 
solarix, Linn. (Ixvi, 31, 32). Fossil. Devonian—. 

Shell conical, trochiform, depressed, widely and profoundly 
umbilicated; periphery of the whorls fringed with regularly 
disposed tubular spines or slight projections; pieces of small 
shells agglutinated upon the whorls at the sutures, where they 
are attached as growth continues. 


Ectrocavs, Whitfield. 1882. 
Distr.— FE. concava, Hall. Carb.; Ind., Ils. z 


ri mq ¢ Ul 


Shell conical above, flat or concave beneath, and broadly and SF» 
deeply umbilicated ; aperture very oblique, and the outer angle =a 
of volutions strongly carinated or expanded ; surface omamen— =. 


tation unlike on the upper and lower surfaces. 


Differs from the umbilicated forms of Trochide in not forming== 
a columella: the lower or basal enrface sloping gradually anda 
smoothly into. and forming the sides of, the umbilicus, giving ana 


obliquely elliptical section to the volution. 


XeENopuora, Fischer de Wald. 

Syn.—Phorus, Montf. Pseudophorus, Meek. 

Distr.—Several sp. Tropical. X. conchyliophora, Born 
(Ixvi. 33). Fossil. Devonian—. 

Shell conical, trochiform, whorls flattened, carrying shells, 
madreporer and stones, miscellancously arranged and attached 
anywhere upon the exterior surface, so as to completely disguise 
the dorsal aspect of the shell; lower surface free of extraneous 
agglutinations; umbilicus narrow, sometimes covered by the 
inner lip. 

The 









arriers ” inhabit deep water, and are most numerous in 
and China Seas. Each species appears to have its own 
peculiar method of collecting the fragments of shells and stones 
which cover the ground where it lives, and each cements to the 
outside of the shell its particular kind of materials. The adven- 
titious pieces of shell are so disposed as not to curve downwards 
beyond the edge of the shell, so as to impede the progress of the 
animal, but are usually placed with their concave sides upper- 
most, and the purpose of this structure is evidently concealment 
of the true nature of the animal, either for attack or defense, or 
perhaps for both occasions; as when tricked out with shells and 
stones it may well be mistaken for a refuse-heap. 

ENDOPTYGMA, Gabb, 1877. Differa from Xenophora in having 
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carina the basal margin of the aperture is deeply flexuously 
emarginate; above the carina it is again, but less deeply, emar- 
ginate, then sweeps forward roundly, and then slightly recedes 
before joining the preceding whorl. This curious form belongs 
in all probability to the Solariide, representing among them 
Basilissa among the Trochid, and recalling Platyschisma, but 
with a different aperture. When perfect, the margin at the 
carina must project forward like a claw or nail, as in Schizos- 
toma. When adult, the nuclear whorls are filled up with a solid 
deposit of shelly matter, and it is probable that there is a slight 
notch at the end of the umbilical rib. S. brunnea, Dall. West 
Indies. 
Puatyscuisma, M’Coy. 

Distr. — Silurian—; U. S., Europe. P. Uchtensis, Keys 
(Ixv, 7). 

Shell depressed trochiform, whorls somewhat rounded, orna- 
mented with small transverse ribs; spire short, whorls few; 
aperture oblique; umbilicus small, rounded. 


ARcuiTEA, Costa. 

Syn.—Trachysma, Jeffreys. 

Distr.—A. delicatum, Phil. (Ixv. 8). 

Shell turbinate, but little elevated, thin, widely and deeply 
umbilicated below; aperture rounded, peristome continuous, 
simple. Operculum corneous, pellucid, spiral, flattened and 
smooth on the outer side, the spire slightly prominent in the 
centre of the inner side. 


SrraPaRoivs, Montfort, 1810. 

Syn.—Euomphalus, Suwb. Helicotoma, Salter. Pleuronotus, 
Hall. Helicites, Schloth. Centrifugus and Inachus, His. 
Cirrus, Sowb. Phanerotinus, Sowb. (partim). Omphalocirrus, 
Planicirrus, Echinocirrus and Trochocirrus, Ryckholt. Omphal- 
otrochus, Meck. Phymatifer, Kon. Straparollina, Billings. 

Distr.—60 sp. Lower Silurian to Trias; United States, Europe, 
Australia. S. Gualteriatus, Vern. (Ixv, 9). S. calcar, d’Orb. 
(Ixv, 21). 

Shells depressed, whorls angular or carinated, aperture sub- 
quadrangular, umbilicus wide, conical. Opercuium shelly, multi- 
spiral. 

It has been proposed by several conchologists to unite the 

mera Straparollus (— Euomphalus) and Solarium in one. 

hen, however, we compare the large number of species of both 
these genera, it appears that the smooth or at least less orna- 
mented surface of the shell, the constant want of a distinctly 
crenulated margin round the umbilicus, combined with ‘the 
roundish form of the whorls of Straparollus, make its separation 


Ubut.. 
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Distr.—2 sp. Europe, Greenland. H. atomus, Phil. (Ixv, 
15, 16). 

Shell planorbiform, with involute spire; whorls more or less 
angulated ; mouth clasping both sides of the periphery. Oper- 
culum few-whorled, nucleus central. 

Body flattened, tentacles wanting, eyes sessile behind the head. 


Cyrcutvs, Jeffreys. 
Distr.—C. striatus, Phil. (txvi, 37). Mediterranean. 


Shell minute, discoidal; umbilicus large, profound. Oper- 
culum multispiral, corneous. 


Disconenrx, Dunker. 


Syn.—Orbis, Lea (not Blainv. or Lacep.). Bifrontia, Desh am. 


Tlaira, H. and A. Adams. Platystoma, Hirnes. 
Distr.—D. zanclea, Phil. (xv, 17, 18). Fossil. Silurian_ 
Liassic. Cretaceous, ete. 


The genus was proposed for a liassic. discoidal shell, composed? 
of quadrangular whorls, carinated and more or less crenulatedii— 
on the upper and lower edges of the back, on which the strise off 


growth are insinuated backwards. 


Opuiteta, Vanuxem. 

Syn.—Cyclogyra, Wood. Planaria, Brown. Discohelix, Adams 
and Chemn. 

Shell planorbiform, discoidal, whorls numerous, slender, in 
contact. 

Proposed for a palwozoic fossil of New York (0. levata, Hall, 
xv, 19); to which may be added the recent Discoheliz foliacea, 
Phil. (Ixiv, 88, 89+. 

EccyLiompuatts, Portlock, 1843. 

Syn.—Serpularis, Roemer. Phanerutinus (partim), Sowb., 
1842. 

Distr—Fossil. Palkeozoic,a few species. E. zerpula, Kon. 
(Ixy. 20). 

Shell discoidal, whorls few, in the same plane, widely disso- 
lute; flattened above, rounded beneath. 


Fawity SCALARID-E. 

Characters those of the only genus. These mollusks are closely 
related to the Ianthine. of which they may be regarded as 
creeping representatives. on the one side, and to Turritella as 
well. by the form of their shell. Dentition xi, 36-38). 

Searagra, Lam. 


Etym.—Scalaris, like a ladder. Wentletrap. 
Syn.—Sthenorytis. Compeopleura and Scalarina. Conr. 
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Gyrotroris. Gabb. Cretaceous; North Carolina. Shell thin, 
resembling Trichotropis in form; spire elevated; umbilicus 
widely open, funnel-shaped; Inst whorl angulated above and 
below the periphery; covered with very thin foliated longi- 
tudinal varices. G. squamosus, Gabb. 


Famity TURRITELLID&. 


Rostrum short, broad ; tentacles long and subulate, the eyes 
slightly prominent on their external bases. Mantle with a fringed 
margin, obscurely siphonated at the right side; branchial plume 
single, very long. Foot very short, truncate in front, rounded 
behind, grooved beneath ; operculigerous lobe simple. 

Shell spiral, not umbilicated, spire very long, of numerous 
whorls, with revolving strie or carinations. Operculum corneous, 
multispiral. * 
TuRriteLLa, Lam. 

Screw-shell. £tym.—Diminutive of turris, a tower. 

Syn.—Turris, Humphrey. Xylohelix, Chemn. 

Distr.—i3 sp. World-wide. Ranging from the Laminarian 
Zone to 100 fathoms. West Indies, United States, Britain 
(1 sp.-, Iceland, Mediterranean, West Africa, China, Australia, 
West America. Fossil.172 sp. Triassic—; Britain. ete., N. and 
S. America, Australia, Java. 7. terebra, Linn. (Ixvii, 55). 

Shell elongated, many-whorled. whorls rounded with revolving 
strie ; aperture rounded. Operculum many-whorled, with a fim- 
briated margin. The shells are usually brown, with red-brown 
spots or flames. 

TURRITELLOPsis, Sars. Shell like Turritella, but the lingual 
dentition differs. A boreal group, doubtfully distinct, T. acicula, 
Stimpson (Ixvii, 56). 

HAUSTATOR, Montfort. Whorls flattened, mouth subquadran- 
gular, outer lip sinuous, 7. gonioxtoma, Val. (Ixvii. 57). 

TorcuLA, Gray. Shell turriculated, usually white or horn- 
color, without markings; whorls subangular, with a median 
excavation; aperture subquadrangular, the outer lip with a 
slight median sinus. 7. cochlea, Reeve (Ixvii, 58). 

zaria, Gray. Shell turriculated, without color-markings, 
whorls carinated; aperture subquadrangular, outer lip simple. 
T. duplicata, Linn. (Ixvii, 59). 

MESALIA, Gray. Shell turriculated, of numerous whorls; aper- 
ture oval, subcircular, slightly produced, with sinnous and 
reflected anterior maryin ; inner lipa little twisted and flattened, 
outer lip thin, sinuous posterivrly. 7. melanotdes, Reeve 
(Ixvii, 60 . 

Eouisia.Gray. Whorls rounded, with profound sutures ; aper- 
ture ruunded, rather small. inner lip fittened. callous, angular, 
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though not notched canal. E. fusiformis, Gabb (Ixviii, 
Tertiary; W. I. The existence of a sutural band shows 
group to be properly placed in Eulimide. 


Lerostraca, H. and A. Adams. 

Syn.—Balcis, Leach. 

Distr.—A few subtropical species. W. Indies, Mazatlan 
L. subulata, Donov. (1xviii, 87). 

Shell subulate, turriculated. whorls a little flattened, em: 
polished, a slight varix on each side of the spire; ape! 
oblong, entire; inner lip distinct, callous, a little sinuous iv 
middle, outer lip flexuous. 

MucroNALIA, A. Ad. Shell subulate, straight, pupoidal, 
apex mucronate; whorls simple, aperture oblong. Distr.— 
L. exilis, A. Ad. Japan. 

sELMA, A. Ad. Shell oblong-ovate, subdiaphanous, spire 8 
last whorl large; aperture elongately ovate, columella are 
obliquely subplicate. 1 sp. Japan. 


Evcnrysa.is, Laube, 1866. 

Distr. sp. Fossil. Jurassic, Cretaceous; Europe, I: 
E. bisulcata, d’Orb. 

Differs from Leiostraca by being pupoid, attenuated tow 
each end and thickened in the middle; last whorl large, 1 
contracted posteriorly, aperture proportionally very s 
Surface generally smooth; inner lip somewhat thickened 
arcuate, outer lip sharp, sinuous. 


(Puriia, Adams. 
Shell turbinate, solid, pellucid; aperture subquadrate, : 
riorly subeffuse, inner lip straight, thickened, columella rit 
T have arranged this genus in Rissoidx, but it may belong bh 


Niso, Risso. 

Syn.—Bonellia, Deshayes. Janella, Grateloup. 

Distr.—China, W. America. Fossil. Cretaceous; Eoce: 
Paris. N. goniostuma, Ads. (lxviii, 88). 

Shell turriculated, smooth, polished, apex very sharp; ui 
icus perforated or wide; aperture small, angulated above 
below. 

onina, A. Ad. Shell conoidal, profoundly umbilicated, w 
thin, smooth, whorls flattened, aperture subquadrate, wi 
single columellar plait. 

PALZONI80, Gemm., 1878. Shell long, oval, cylindrical, ¢ 
lip with a posterior sinus. N. pupoides,Gemm. Lias. 

cLIMACINA, Gemm., 1878. Turreted, without umbilicus, 
whorls scalariform, mouth oval, angular behind, rounde 
front. N. Catharine,Gemm. Lias. 
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Distr.—Several sp. M. Japonicus. Japan. Fossil, 12 sp. 
Devonian to Carboniferous ; Britain, Belgium, United States. Jf. 
Schlotheimit, d’Arch. (Ixviii, 91). 

Shell thick, ventricose, buecinoid; aperture simple, effuse 
below, outer lip thin, inner lip wanting, columella callous, 
slightly tortuous. 

I follow Woodward in making Polyphemopsis a synonym ‘of 
this genus; but it is a very doubtful fossil, the surface of the 
type being worn off. 

PABITHEA, Lea (restricted), 1833. Spire short, last whorl ven- 
tricose. Rather more slender and cylindrical than the typical 
Macrocheilus. MM. Claibornensis, Lea. Eocene; Ala. 


Susuxires, Conrad, 1842. 

Distr.—12 sp. Palmozoic; N. Am. S. elongata, Conrad. 

Shell smooth, resembling a very mueh elongated Terebellum, 
but the exact form of the aperture is unknown. If this be really 
rounded and entire in front, the genus may be placed in this 
family ; in the contrary case it may belong to the Pyramidellids 
or possibly to the Alata. 

Srrozevs, Koninck, 1881. 

Distr.—3 sp. Carb.; Belgium. 

Shell small, long oval, smooth; spire pointed, of 5-7 convex 
whorls ; mouth long oval, outer lip sharp; inner lip callous, with 
an anterior fold. 

Hoprtopreron, Fischer. 

Distr —H. Terquemi, Fischer (Ixviii, 93). China Sea. 

Shell imperforate, elongate-turreted, shining, apex obtuse ; 
upper whorls plain, lower ones with triangular, flat, projecting 
wings on each side; aperture entire, the margin acute, columella 
without plaits. 

Probably an embryonic shell (?), It is only 1°15 mill. long. 

Svupgutra, Souverb. 

Distr.—S. Lamberti, Souverb. (1xviii, 94). New Caledonia. 

Shell turreted, elongated, whorls numerous, angulated and 
carinated in the middle; spire tortuous as in Eulima 


ScacgnostoMa, Deshayes. . 

Distr.—S. carinatum, Desh. (Ixviii, 95). Isle of Bourbon. 

Shell in form allied to Pyramidella and Niso, turriculated, 
white. imperforate; columella not plicated; opening subtrian- 
gular, slightly bent in the direction of its length; margin 
simple, notched near the suture. 

BuiimorpHa, Whitfield, 1882. 

Syn.—Bulimella, Hall (not Pfeiffer‘. Polyphemopsis, Portlock, 

in part. 
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Syn.—Michelia, Rimer. Holopella, Sandb. (in part). 

Distr.—Fossil, 75 sp. L. Silurian—Trias; North America 
Europe. L. costatum, Sandb. (lxviii, 97). 

Shell elongated, many-whorled; aperture simple, attenuate: 
above, effused below, with a sigmoidal edge to the outer lip. 

Like many other paleozoic genera, the bad condition of mam 
of the species and the variation in form and sculpture render i 
difficult to place it properly in a systematic work; some of th: 
species might go into Turbonillidm, others appear closely allie 
to Chemnitzia, and might even be synonymous with it. 


Orrnonema, Meek and Worthen, 1861. 

Distr.— Several fossil species. Devonian, Carboniferous; U.& 
O. Salteri, Meek. 

Shell elongate, many-whorled; volutions ornamented witl 
revolving caring, crossed by nearly straight lines of growth 
body-whorl not produced below ; aperture angular above, slight! 
effuse below; peristome incomplete ; lip simple, nearly straight 
axis imperforate. 

Differs from Turritella in its slightly effuse and less rounder 
aperture, disconnected peristome, and straight outer lip. Iti 
probably more nearly allied to Loxonema, but has distine 
revolving caring, and wants the sigmoid outer lip of that genus 


Bourevetia, Desh. 
Distr.— Phasianella striata, Sowb., etc. Jurassic. 
Shell large, turreted; spire long, pointed; whorls convex 
spirally striated or grooved; last whorl large; mouth oval 
angular behind, widened and rounded in front. 


Famity TURBONILLID. 


Animal with a short head, triangular tentacles, and eyes a 
their outer bases; proboscis long, retractile; foot truncated ii 
front. 

Shell white, slender, elongated, many-whorled, mostly longi 
tudinally ribbed or spirally striate. Operculum horny, sut 
spiral. 

The animal differs from that of Eulimide and resembles that o 
Pyramidellide, but the shell is, in the recent species, usual: 
more slim than Pyramidella, and without columellar folds, o 
with a single sinall fold. It differs from Eulima in being sculg 
tured. 

Most of the recent species are of quite small size. 


TURBONILLA, Risso. 
Syn.—Chemuitzia, d’Orb., 1839, not 1850. Pyrgiscus, Phil 
Orthostelis, Arad. 
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numerous, apex sinistral ; aperture subquadrangular, lip not con- 
tinuous, columella straight, not plicate. 

sTyLoptyoma, A. Ad., 1860. Shell inflated about the middle 
of the spire, thus becoming somewhat pupiform; smooth, or 
slightly ribbed. £. stylina, A. Ad. Japan. 


AnrsocycLa, Monts. 
Syn.—Aciculina, Deshayes (not Ads.). 
Distr.—6 sp. Eocene; Paris basin. A. gravilis, Desh. (xviii, 
100). Closely allied to Eulimella. 
Shell small, aciculated; apex laterally inclined; whorls 
numerous, convex, smooth ; aperture entire, small, subquadran- 
gular; columella straight, narrow, cylindrical, and simple. 


Acts, Lovén. 

Etym.—A, without, kleis, a projection. 

Syn.—Alvania, Leach (not Risso). Czlatura, Conrad. Cion- 
iscus, Jeffreys. Pherusa, Jeffreys. Actseonema, Conrad. 

Distr.—A. nitidissima, Mont. (Ixviii, 92). Fossil, 12 sp. 
Devonian—; Europe, United States. 

Shell minute, like Turritella; usually spirally striated; apex 
sinistral; aperture oval; outer lip prominent; axis slightly 
rimate. Operculate. 

Animal with a long retractile proboscis; tentacles close 
together, slender, inflated at the tips; eyes immersed at the 
bases of the tentacles; operculum lobe ample, unsymmetrical ; 
foot truncated in front. 

EBALA, Leach. Shell smooth, rimate. A. diaphana, A. Ad. 

HEMIACLI8, Sars. Shell glabrous, turreted, rimate, lip arcuate. 
Synonymous with Ebala (?). A. ventrosa, Jeffreys (Ixviii, 99°. 

Rissopsis, Garrett. Shell small, thin, elongate, cylindrical; 
apex truncate; aperture subovate, angular above, entire ; peris- 
tome rather thin, somewhat expanded; columella oblique, 
arched. R. typica, Garrett (Ixviii, 3°. Viti and Samoa Isles. 

toL#a, A. Ad. Resembles Niso, but has a remarkably thin, 
spirally sulcated shell. Deep water. J. scitula, A. Ad. (xviii, 4). 
Japan. 

Opostomra, Fleming. 

Etym.— Odous, a tooth, and stoma, mouth. 

Syn.—Odontostoma, Phil. Odontostomia, Jeffreys. 

Distr—Species numerous, distribution universal, from low- 
water to 40 fathoms. Foasil,15sp. Eocene—. 0. nitida, Alder 
(Ixviii. 5.) 

Shell subulate or ovate, typically smooth; apex sinistral ; 
aperture ovate; peristome not continuous; columella with a 
single tootb-like fold. QOperculum horny. indented on the inner 
side. er 
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fold, but differs in its fusiform outline, narrow aperture, and 
distinct canal. In its general appearance resembles Fascio- 
laria, but has only one instead of two or three columella-folds, 
and is destitute of ornamentation, and its outer lip is smooth 
within. 

Crypropiocus, Pictet and Campiche, 1854. 

Etym.— Cryptos, hidden, ploce, a plait. 

Distr—i sp. Jurassic and Cretaceous; France, Switzerland, 
Germany. C. monilifera, d’Orb. 

Shell as in Neringa, without columella and labial plaits; one 
plait on the posterior face of the aperture, a disposition very 
analogous to that in some Cerithiums, such as C. nodulosum ; 
aperture rounded, not channeled in front; umbilicated or im- 
perforate. 

Aptyxis, Zittel, 1873. 

Syn.—Pachystylus, Gemmellaro, 1878. 

Distr.— A. sexcostata, d’Orb. Jurassic. 

Shell turreted, nearly cylindrical, not umbilicated; mouth 
lengthened quadrangular; inner and outer lips without folds; 
columella with a median fold-like thickening. 


Famity LITTORINIDA. 


Shell spiral, turbinate or globular; peritreme entire, interior 
not nacreous. 

Operculum corneous, spiral or paucispiral. 

Animal having a proboscidiform head with terminal mouth, 
and conical tentacles, subulate, with eyes at their outer bases. 

The species inhabit the sea, brackish or fresh water, some being 
amphibious. They are mostly littoral, feeding on alge. Den- 
tition (xi, 26). 

Lirrorina, Ferussac. 

Etym.— Littoralis, belonging to the sea-shore. Periwinkle. 

Syn.—Bacalia, Gray. Isonema, Hall (in part). 

Distr—115 sp. L. littorea, Linn. (lxix,19'. The periwinkles 
are found on the sea-shore in all parts of the world. In the 
Baltic they live within the influence of fresh water, and fre- 
quently become distorted in consequence; similar monstrosities 
are found fossil in the Norwich crag of England. 

Fossil. Rather numerous; Miocene—. Probably some of 
the older fossils referred to Turbo, etc., belong to this genus. 

Shell turbinated, thick, pointed ,few-whorled ; aperture rounded, 
outer lip acute, columella rather flattened, imperforate. Oper- 
culum paucispiral, lingual teeth hooked and trilobed; uncini 
hooked and dentated. 
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somewhat doubtful; it may belong to the Rissoide. M. Hupen- 
sis, Gredler (Ixx, 92). 
Prycuosry.us, Sandberger. 
Distr.—P. harpeformis, Dunker. Wealden, Europe, 
Shell egg-shaped, with scalariform, sharp spire; whorls ribbed 
transversely ; mouth small, acutely angular behind, somewhat 
wider and rounded in front; columella folded. 


Doryssa, H. and A. Adams. 
Distr.—11 sp. Eastern South America. D. brevior, Troschel 
(Ixxv, 93). 
Shell turreted, longitudinally plicate, decussated by revolving 
sulcations; aperture effused at the base, right margin uncinately 
produced. Operculum spiral with sinistral subcentral nucleus (?). 


Cuaviczr, Haldeman. 

Syn.—Vibex (Oken), Gray. 

Distr—i sp. Africa. C. aurita, Lam. (Ixxi, 94). 

Shell turreted, with revolving carine or tubercles; aperture 
subproduced at the base, subcanaliculate, outer margin sinuous, 
two to four plicse within. Operculum paucispiral; nucleus basal, 
submarginal, sinistral. 


Tipuosta, E. A. Smith. 

Distr.—Lake Tanganyika, Africa. F. Horet, Smith (Ixxi, 95). 

Shell subturbinate, spire depressed ; whorls flattened above, 
angulated and spinose; axis and aperture prolonged into a 
channeled beak. 

Similar in form to the American genus Io. The operculum is 
unknown. It has been referred temporarily to the family Mela- 
niide, but is quite as closely allied, I think, to the fresh-water 
division of the Cerithiidw, and especially to the Siamese genus 
Brotia. 

HeEmisinus, Swainson. 

Syn.—Basistoma, Lea. Tania, Gray. 

Distr.—36 sp. So. and Central America, W. Indies, Seychelles, 
Australia. H. lineolatux, Wood (Ixxi, 96). 

Aperture canaliculated at the base, columella not callous. 
Operculum paucispiral; nucleus basal, sinistral, marginal or 
submarginal. 

VERENA, H. and A. Adams. Shell turbinated, shouldered and 
coronated, spirally striate; aperture subtruncated anteriorly, 
forming a short, wide canal. South America. H. crenocarina, 
Moric. (Ixxi, 97). 

MELAnopsis, Ferussac. 

Syn.—Bulliopsis, Conrad. Coptostylus and Campylostylus, 

Sandb. 
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striate, not spinose; aperture sinuate above and below, outer 
margin widely arcuately protracted. Operculum acutely ovate, 
subspiral, nucleus basal, submarginal. MM. costata, Quoy. 


Famity STREPOMATID A. 


Shell turreted, or ovate, smooth or variously sculptured, 
covered with an olivaceous epidermis; aperture angulated or 
channeled in front. Operculum subspiral. 

Animal with plain (not fringed) mantle-margin. Oviparous. 
Dentition (xl, 27). 

Except two or three West Indian species, the distribution of 
the family, numbering about 500 species, is confined to the United 
States, and principally to the upper waters of the streams taking 
their rise in the mountains of the middle southern region. 

The oriental Melaniide have fringed mantle-margins, and the 
shells have generally a broadly rounded aperture, not produced 
at the base. 

To, Lea. 

Syn.—Melafusus, Swains. 

Distr.—5 sp. Middle and East Tennessee, W. Virginia. I. 
spinosa, Lea (Ixxi, 3, 4). 

Shell fusiform, usually nodulous, with elevated spire ; aperture 
produced anteriorly into a narrow, twisted canal; columella 
smooth, concave, 

AnaitzeMa, Haldeman. 

Syn.—Potadoma (part) Swains. Glotella,Gray. Juga (sp.), 
Chenu. Meseschiza, Lea. 

Distr —12 sp. Indiana, Tennessee, Northern Alabama. A. 
Duttoniana, Lea (1xxi, 5). 

Shell spinous ; aperture subrhomboidal, with an anterior short 
canal; columella with a callous deposit anteriorly and posteriorly. 
Meseschiza is founded upon young specimens of A. armigera, 
Say, in which the growth of the outer lip has been interfered 
with at its periphery, causing a seam and slight sinus; it is 
undoubtedly monstrous. 

LiTtHAsIA, Haldeman. (Megara [sp.],H.and A. Adams.) Shell 
ovately fusiform or oval, small, smooth; aperture not so dis- 
tinctly channeled in front as in the typical Angitreme ; columella 
with anterior and posterior callousdeposit. 14sp. Ohio River, 
Indiana, Kentucky, Tennessee, Alabama. A. dilatata, Lea 

Ixxi, 6). 

: STBEPHOBASIS, Lea. (Megara (sp.],H. and A. Adams.) Shell 
like Lithasia, with retrorse canal. 9 sp. Tennessee, Alabama. 
A. curta, Hald. (1xxi, 7). 

PLEUROCERA, Rafinesque. (Ceriphasia, Swainson. Telescopella, 
Gray. Trypanostoma, Lea. Megaraand Elimia [sp.],H.and A. 
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Distr.—26 sp. Ohio River and southwards to Alabama; 
Southern Atlantic States. A. teniata, Conr. (1xxi, 17). 

Shell oval, heavy, with very short spire; aperture entire and 
rounded in front ; columella callously thickened above. 

MUDALIA, Hald. (Nitocris, H. and A. Ad.) Shell thinner, 
inflated. Potomac and Susquehanna, Kanawha, and Upper Ohio 
rivers. The distribution is thus more northern than that of the 
type group. A. dissimilis, Say (lxxi, 19). 


Famiry RISSOELLID&. 


Shell small, thin, transparent, spire elevated, aperture entire, 
rounded or slightly sinuous anteriorly. Operculum corneous, 
concentric. 

Animal with bilobate rostrum, eyes sessile on the head back 
of the tentacles. 

These curious little animals are found adhering to floating sea- 
weeds, in pools between tide-marks; their eyes are situated so far 
behind the tentacles that the transparency of the shell seems to 
be essential to the vision of the animal. The bilobate mouth 
and absence of retractile proboscis indicate them to be vegetable 
feeders. In some respects closely allied to Litiopa. 


Ruissozn.a, Gray. 

Syn.—Jeffreysia, Alder. 

Distr.—6 sp. Britain. On sea-weed, near low-water. (ALDER.) 
There are eight other species in the Japanese seas. R. dtaphana, 
Forbes and Hanley (1xxi, 20, 21). 

Shell minute, translucent. Operculum semilunar, imbricated, 
with a projection from the straight, inner side. Head elongated, 
deeply cleft, and produced into two tentacular processes ; mouth 
armed with denticulated jaws, and a spinous tongue; tentacles 
linear, eyes far behind, prominent, only visible through the shell; 
foot bilobed in front. 


FarrpankiA, Blanford, 1868. 

Distr.—F. Bombayana, Blf. Estuary ; Bombay Harbor. 

Shell imperforate, turreted, with a brown epidermis ; aperture 
suboval, rounded in front; peristome slightly dilated, external 
margin acute, but exteriorly with variciform thickening. Oper- 
culum corneous, subannular with an interior long, transverse 
rib. 

Animal with long filiform tentacles, and eyes sessile at their 
bases; proboscis elongated; foot wide and sinuated in front, 
rounded behind. 

Combines the epidermis, and to a great extent the animal 
of Hydrobia with the peristome of Rissoa; the operculum 
approaches that of Rissoella. It differs from Barleeia im its 
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In /.. minula the rostrim is rather long, the tentacles very” 
slightly tapering, blunt at the end, foot rounded behind. 


Hypxos1a, Hartmann. 

Syn.—Paludinella, Lovén. Peringia, Paladilhe. 

Distr.— World-wide, brackish water. H. ulve, Pennant 
(Ixxii, 54). 

Shell ovate or elongated, smooth, subperforate; spire conic > 
whorls flat; apex acute; aperture ovate; inner lip not thickened — 
Operculum corneous. 

Rostrum rather long, tentacles somewhat tapering, but blun& 
at the extremity. Foot somewhat pointed behind. 


Emmenicia, Brusina. 

Distr.—Living, 2 sp. Adriatic Region. #. patula, Brum. 

Shell small, conoidal, rimate, smooth, shining, spire elevated ; 
aperture patulous; peristome subcontinuous, inner lip adnate, 
the outer lip sinuate, wide, reflected. Operculum corneous, ovate, 
paucispiral, nucleus excentric. 

TOURNOUEBIA, Brusina. Peristome inferiorly evased, simple. 
1 recent, several tertiary species. Europe. 

STALIOLA, Brusina, 1870. Peristome with a strong exterior 
marginal rib. Tertiary; Europe. 1 recent sp. 

nyst1a, Tournoucr, 1869. (Forbesia, Nyst.) Aperture oblique, 
exteriorly swollen, spire truncate. Tertiary; Europe. £. 
microstoma, Desh. 


Birayne.va, Moquin-Tandon, 

Syn.—Leachia, Risso. Subulina, Troschel. Paludinella, Frau- 
enfeld. Microna, Ziegler. Thermhydrobia, Paulucci. Frauen- 
feldia, Clessin. 

Distr—Fresh water, Europe, America, including California. 
B. viridis, Moquin-Tandon (Ixxii, 55, 56). 

Shell elongated-ovate, usually somewhat pupiform, imperforate, 
or simply rimate; apex obtuse; aperture oval or rounded ;_peri- 
treme continuous, outer lip slightly thickened. Operculum 
corneous, nucleus moderately large, not very close to the basal 
margin. 

Tentacles tapering, blunt at the tip; foot rather narrow, 
rounded behind ; ge bifid. 

stimpsonia, Clessin. Proposed for the North American species, 
which differ from the European type in dentition. 

VITRELLA, Clessin. (Bythiospeum, Bourg., 1882.) Shell small, 
thin, without sculpture; peritreme continuous, sharp. Operculum 
paucispiral. Animal blind. Inhabits caves and streams in 
Europe. 15 sp. B. pellucida, Clessin (Ixxii, 57). 

MOITESSIERIA, Bourg. Shell inoperculate (’), diaphanous, crys- 
talline, very fragile, microscopic, cylindrical, elongated ; form of 
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Shell very long, with numerous slowly-enlarging, convex 
whorls; outer lip with a short sinus above. Operculum unknown. 


TricuLa, Benson. 

Distr.—1 sp. Fresh water, India. TJ. Montana (Ixxii, 68) 
inhabits the river Kamaan, in India. 

Shell elongated, smooth, subperforate ; aperture ovate, rather 
narrow; inner lip thickened. Operculum corneous, nucleus 
very small, close to the base. 

The animal has an elongated proboscis and filiform tentacles, 
with the eyes at their outer bases; in its thickened inner lip, 
the shell somewhat resembles Paludomus, but it is distinguished 
by its elongated spire and truncated apex. 

PACHYDROBIA, Crosse and Fischer. Shell imperforate, oblong- 
ovate, rather thick; spire moderate, with impressed suture; 
aperture semicircular; peristome sinuous, continuous, thickened. 
Operculum subovate, thin, corneous, paucispiral. 2 sp. Fresh 
water, Siam, Cambodia. TJ. paradoza, Cr. and F. (Ixxii, 64). 


Pyrouta, Christofori and Jan. 

Syn.—Pyrgiscus, Herrmansen. 

Distr.— Mountain streams, Europe, West Indies, South 
America. J. helvetica, Mich. (xxii, 65). 

Shell elongated, turreted, imperforate, four whorls, carinated ; 
aperture oval, etfuse anteriorly, outer lip not thickened. Oper- 
culum corneous, with projections on the outer margin corres- 
ponding to the concavities of the carinz of the shell. 

Foot narrow, obtuse, subbilobate in front, somewhat pointed 
behind, tentacles slender. 

prAna, Clessin. First whorls very small, last three nearly of 
equal size. P. Thiesseana, Clessin (1xxii, 66). 


Pa.apiLuia, Bourg. 

Distr.—T sp. Europe. P. pleurotoma, Bourg. (Ixxii, 67. 

Shell minute, turreted, smooth ; aperture expanded, peristome 
continuous, sinuous above and below ; axis perforated. 

Rivers of France. Only dead shells have been collected, so 
that the animal und operculum are unknown. The systematic 
position of the genus ix doubtful, The Pleurotomoid sinus of 
the aperture is its remarkable feature, 


Lartetia, Bourg. 
Named after the paleontologist, Edward Lartet. 
Syn.—Micromelania, Brusina. Goniochilus, Sandberger. 
Distr.—9) fossil, 10 recent sp. France. L. Bourguignati, 
Palad. (Ixxii, 68). 
Shell solid, spire elevated; peristome continuous, partly 
detached from the body-whorl on the left side ; perforated. 
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> subeffuse at the base, angulate above; peristome continuous, 
thickened, duplicate. 

PROSOSTHENIA, Neumayr. Shell small, ovate-conical or turreted, 
longitudinally plicate; last whorl coarctate, deflected ; aperture 
ovate, oblique, entire; peristome continuous, thickened, dupli- 
cate, outer lip protracted. ‘Tertiary; Austria. P. Schwarzt, 
Neum. (xxiii, 77). 

FossaRuLUs, Neumayr. Shell small, subglobose, rimate, with 
revolving nodulous ribs, and longitudinal riblets; aperture 
widely ovate, effuse above and below; peristome continuous, 
thickened, duplicate. Tertiary; Austria. P. Stachei, Neum. 
(Ixxiii, 78). 


Amnicona, Gould and Haldeman. 

Distr.—United States throughout, including California. A. 
limosa, Say (1xxiii, 79). 

Shell small, turbinately globose, thin, smooth, perforate or 
umbilicate; aperture broadly ovate, not oblique, outer lip thin 
and sharp, not projecting anteriorly. Operculum corneous. 

Foot rather short and broad, expanded and broadly rounded 
behind ; rostrum short; tentacles cylindrical, blunt at their tips. 
Ova-capsules semilenticular, with a laminiform limb, each con- 
taining a single egg. 

Toxosoma, Conrad. 

Distr.—Tertiary ; So. America. T. eborea, Conr. (xxiii, 1). 

Shell conical, polished, the aperture projecting, subovate, 
direct; peristome continuous. Columella concave, with a 
plait or tooth in the middle, not oblique; base rounded, subum- 
bilicated. Mr. Conrad supposed this to be a land-shell; its 
position in the system cannot be accurately defined. 


Liosoma, Conrad. 
Distr.—Tertiary ; So. America. L. curta, Conr. (Ixxiii, 2}. 
Conical, polished ; aperture subelliptical; columella with one 
plait in the middle; base entire. Position very doubtful. 


Supramity LITHOGLYPHINZ. 


Shell small, globose, spire short, last whorl proportionally very 
large; lip sharp. Fresh water. 


Liruoa.ypuvs, Muhlfeldt. 
Distr.—Fresh water, So. E. Europe, So. America. L. lapi- 
dum, d’Orb. (Ixxiii, 80, 81). 
Shell globular, thick, smooth, imperforate; spire short; suture 
not impressed; aperture broadly subovate or nearly circular, 


inner lip callous, outer lip simple. Operculum corneous, 
rounded. 
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Lacunopsts, Desh. 

Distr—8 sp Cambodia. Fresh water. L. Jullient, Desh. 
(Ixxiii, 89). 

Shell depressed, solid, neritiform; base plane, with a sub- 
marginal angle; aperture small, semilunar; lip and columella 
greatly thickened. 

SPEKIA, Bourguignat, 1881. Growth-lines oblique, crossed at 
right-angles by strise ; a small obsolete funicule behind the colv- 
mellar lip. L. zonata, Woodward (Ixxiii, 90,91). L. Tangan 
yika, Africa. 

Supramity POMATIOPSINZ. 


Shell and operculum as in Rissoine. Foot with lateral sinus, 

Amphibious. F 
Pomatiopsis, Tryon. 

Syn.—Chilocyclus, Gill. 

Distr.—United States, Central America. P. lapidaria, Say 
(Ixxiii, 92). 

Shell elongated, perforate, smooth, whorls very convex; aper- 
ture round ; peristome continuous, slightly expanded or reflected. 

The animal of Pomatiopsis prefers damp locations in the 
vicinity of streams, but does not, like Amnicola, live habitually 
under water. It is an air-breather, but possessed of a true gill. 
Its locomotion is effected by first protruding and attaching the 
snout, then carrying the front of the body forward, and finally 
drawing the posterior parts after, a motion very like that of 
Assiminea and very different from Amnicola. 


Famiry ASSIMINIIDA. 


Shell small, globose-conical, with sharp lip. Operculum pauci- 
spiral, corneous. 

Animal with eyes at or near the ends of the tentacles as in 
the helices. 

Terrestrial or amphibious. 


ASsIMINEA, Leach. 
Syn. —Syncera, Gray. Optediceras, Leith. Hydrocena, in 


Dintr. —Europe, Asia, America, a few species. A. Grayana, 
Leach (Ixxiii, 93). 

Shell not perforated or slightly slit, oval-conic, with moderate 
spire; aperture rounded-oval, entire; columellar lip somewhat 
thickened. Animal. Tentacles rather short, the eye-peduncles 
connate with them to their ends. The Indian species, A. Fran- 
cesiz, can often be seen for days together on dry land, walking 
or rather leaping with great rapidity like a caterpillar of the 
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Lyoaygus, Gill. (Heterocyclus, Crosse.) Spire elevated, the 
last whorl becoming detached from the close spiral near the 
aperture. U.S., New Caledonia. V. pupoidea, Gould (1xxiii, 100). 


Famity PALUDINIDE. 

Shell conical or globular, with a thick, olive-green epidermis; 
aperture rounded; peristome continuous, entire. Operculum 
horny. 

Animal with a broad entire muzzle; tentacles short and rather 
stout ; eyes on short pedicels, outside the tentacles. Inhabiting 
fresh waters in all parts of the world. Dentition (xi, 25). 


Patupina, Lam. 

River-snail. £tym.—Palus (paludis), a marsh. 

Syn.—Vivipara, Montf. Viviparella, Raf. 

Distr.—100 sp. Fresh water, mostly in the Northern hemi- 
sphere, Australia.* Fossil, 75 sp. World-wide. Jurassic—. 
P. Bengalensis, Lam. (1xxiv, 6). 

Shell turbinated, with round whorls; aperture slightly angular 
behind; peristome continuous, entire. Operculum horny, con- 
centric. Animal with a long muzzle,and very short eye-pedicels ; 
neck with a small lappet on the left side, and a larger on the 
right, folded to form a respiratory siphon ; gill comb-like, single; 
tongue short; tecth single, oval, slightly hooked and denticu- 
lated; uncini 3, oblong, denticulated. The Paludine are vivi- 
parous; the young continuing for some time after they are 
hatched within the parent shell. 

PALUDINA (restricted), Whorls rounded, generally banded, 
rather thin, umbilicated. The European species have three 
bands, those of the United States four bands, whilst the nn- 
merously banded species are Oriental. 

MELANTHO, Bowdich. Whorls smooth, flattened around their 
upper portion, generally not banded, solid, nearly or quite 
imperforate. Peculiar to the United States, P. integra, Say 
(Ixxiv, 7. 

TuLoToMA, Hald. Whorls angulated, nodulous, flattened 
around their upper portion, P. bimonilifera, Lea (Ixxiv, 8). 

MARGaRYA, Nevill. Spire produced; whorls scalariform, with 
deep suture, sculptured with prominent spiral ribs; apex obtuse ; 
rimate. Operculum and animal unknown. Distr.—P. Melan- 
otdes, Nevill (Ixxiv, 9). Lake Tali, Yunnan. Closely allied to 
the American subgenus Tulotoma. 

NEOTHAUMA, E. A. Smith. Shell with aperture effuse and 
slightly channeled at the base; outer lip rather deeply, yet 

* There are no So. American species, nor in N, Am. west of the Rocky 
Mountains. 
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produced into two long tentacular processes ; tentaclesextremely 
elongated, slender. Dentition (xi, 22,23). Inhabits lakes and 
rivers throughout the warmer parts of the world, retiring deep 
into the mud in the dry season, and capable of surviving a 
drought, or removal from the water for several years. In the 
Lake Mareotis, and at the mouth of the Indus, Ampullarie are 
abundant, mixed with marine shells. Their eggs are large, 
enclosed in calcareous capsules, and aggregated in globular 
masses around the stems of plants, etc. 

These fluviatile mollusks represent in the ponds and rivers of 
the tropics, the Paludinz of more temperate climates. Although 
distinct gills exist, the respiratory cavity is very large and 
partly closed, so as to enable these animals to live a long time 
out of water; in fact, they appear to be truly amphibious. 


AMPULLARIA, Lam. 


Apple-snail. EHtym.—Ampulla, a globular flask. 

Syn.—Pachylabra, Swains. 

Distr—150sp. Tropical,in fresh water. West Indies, Cen- 
tral and South America, southern portion of the United States, 
Africa, India, East Indies. A. ampullacea, Linn. (Ixxiv, 15). 

Shell globular, with short spire; epidermis green, polished, 
sometimes banded or spotted ; usually umbilicated. 

Typical.—Aperture slightly thickened within the margin. 
Operculum with an inner calcareouslayer. Oriental exclusively. 

SAULEA, Gray. Shell ovate, subglobose, very thin, parchment- 
like, elastic, dark-colored, variegated, covered with a very thin, 
hard, olive epidermis; upper whorls minutely keeled, others 
rounded ; axis imperforate. Operculum thin, shelly, elastic. 
Sierra Leone. A. vilrea, Gray. 

pomus, Humphrey. Differs from Ampullaria in the absence 
of a thickened internal ledge of the lip, and in the operculum 
being entirely horny. American exclusively. A. canaliculata, 
Lam. (Ixxiv, 16). 

POMELLA, Gray. Shell suboval, solid, not umbilicated ; whorls 
striated, the last very large; spire very short or depressed ; 
aperture very large; peristome thin, expanded. Operculum 
horny. South America. A. neritoides, d’Orb. (Ixxiv, 17). 


Asoteng, d’Orb. 
Syn.—Ampulloidea,d’Orb. Ampullaroides, Gray. 
Distr.—South America. A. Plate, d'Orb. (Ixxiv, 18). 

Shell subglobular, spire slightly elevated ; aperture oval; the 
inner lip somewhat thickened, forming a continuous peristome. 
Operculum corneous, with an inner calcareous layer. Animal 
without a long respiratory siphon. 
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cEcINA, A. Ad., 1861. Shell imperforate, subcylindrical, & 2 
dermis olivaceous; apex obtuse, eroded, not truncate; who» #" 
flat, smooth; aperture ovate, vertical, rounded in front, acum=a™- 
nated behind; the continuous lip flexuous and subproduced 
the middle. Operculum corneous, paucispiral. Tentacles lo Sbi- 
form, with obtuse apices, the large eyes at their external baa 
Rostrum elongate, cylindrical, annulate. Foot short, oblorsm= 
Manchuria. 7. Manchurica, A. Ad. 


GeomeLanta, Pfeiffer. 

Etym.— Ge, the ground (i. e. terrestrial), and HMelania. 

Distr.—21 sp. Jamaica. G. Jamaicensis, Pfr. (xxv, 25). 

Shell imperforate, turreted; aperture entire, effused; peris-—4 
tome simple, expanded; margins joined, basal produced into «s* 
tongue-shaped process. Operculum oval, pellucid, whorls few, « 
rapidly enlarging. 

BLANDIELLA, Guppy. Labrum without linguiform appendage. 
Operculum paucispiral, inner side cartilaginous, externally cal- 
careous, rugose. 1 sp, Trinidad, W. I. G. reclusa, Guppy 
(Ixxv, 26, 27) 

cuitria, Livesay. Shell imperforate, conic, cylindrical ; aper- 
ture ovate, moderately effuse, peristome thickened, sharply 
reflected, not produced, with a sinus on the inner side near the 
axis. C. sinuosa, Chitty (Ixxv, 28). There is only the type 
species; but Aciculina emarginata, Desh., an eocene fossil of 
the Paris basin, may also be referred to this subgenus. 


Renea, Nevill. 

Etym.—Named in honor of J. Réné Bourguignat. 

Distr.—2 sp. Southern France. R. Bourguignatiana, Nevill 
(Ixxv, 29, 30). 

Shell imperforate, elongated -cylindrical, whorls numerous, 
compressed, costulate; margin of peristome obtuse, thickened 
within, without external marginal varix; outer lip with a 
pleurotomoid sinus posteriorly ; columella nearly perpendicular, 
slightly twisted above, where it presents a superficial, channel- 
like indentation. 

Tomiciia, Benson, 

Distr. —India, Japan, So. Africa. 7. ventricoxa, Sowh. 
(Ixxv, 31). 

Shell with elongated spire and generally truncated apex ; per- 
forated; peristome continuous, double or triple. Operculum 
paucispiral. 

Briaxrorpra, Ad. 

Etym.—Nawed in honor of W. T. Blantord. 

Distr.—4 sp. Japan, Australia. B. Japonica, A. Ad. (1xxv, 32). 

Shell ovately conical, epidermis vlivaceous, smouth, apex 
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MEGALOMASTOMA, Guilding. 

Syn.—Lomastoma, Woodward, 

Distr.—29 sp. W. Indies, E. Indies, India, Madagascar, Mau- 
ritius. Fossil. Eocene—. Parisand Isleof Wight. M. Antil- 
larum, Sowb. (Ixxv, 59). 

Shell oblong or pupa-shaped, scarcely perforated, aperture 
circular. Operculum thin, horny, many-whorled, flat. 

FARCIMEN, Troschel. Lip thickened. W. Indies. MM. ventri- 
cosum, d’Orb. (Ixxv, 60). 

MEGALOMASTOMA, Guild. Lip rather thin. W. Indies. 

COPTOCHEILUS, Gould. Narrowly perforate; aperture slightly 
touching or not touching the body-whorl ; peristome not thick- 
ened, more or less duplicate. KE. Indies. Scarcely distinct 
from Megalomastoma (restricted). M. altum,Sowb. Philippines. 

Tomocycius, Crosse and Fischer. Shell perforate, turreted, 
truncate; aperture subcircular, small; peristome duplex, the 
inner margin direct, the outer margin widely expanded, excised 
above. Operculum with a median posterior rounded process, 
margins of the whorls sublamellate. Central America, Guat- 
emala. MM. simulacrum, Morel. (Ixxv, 61). 


HarnesiA, Pfeiffer, 1856. 

Syn.—Mascaria, Angas. 

Distr.--4 sp. Madagascar, Siam. H. Myersi, Haines. 

Shell oblong-turreted, whorls convex, without epidermis, re- 
sembling Megalomastoma. Operculum angular, paucispiral. 

DacrysToMa, Crosse and Fischer, 1871. Whorls flattened, 
with very thin, deciduous epidermis. H. arboreum, C. and F. 
Madagascar. 

DipLoMMATINA, Benson. 

Distr.—100 sp. India, East Indies, Australia, Polynesia. 

D. folliculus, Pfr. (xxv, 62, 63). 

hell suboval, costulate, dextral or sinistral, thin, scarcely 
perforated ; aperture subcircular; peristome double, outer margin 
expanded. Operculum horny, multispiral. The eyes are situated 
on the hind-part of the tentacles, at their base, and are composed 
of two lobes, one lobe deeply seated in the tentacle and larger 
than the other lobe, which is a small black point coming to the 
surface on the outer side of the larger lobe. The generic name 
is derived from this peculiarity of the eyes. 

PAXILLUS, H. and A. Adams. Shell small, pupiform, sinistral, 
rimate; spire pointed ; aperture semiovate, ascending on the body- 
whorl; inner lip spreading, 1-plaited, outer lip expanded, notched 
in front; umbilicus defined by a rib. D. rubicunda, Martens 
(Ixxv, 64). 

prancTa, Martens. Penultimate whorl constricted. D. con- 
stricta, Martens (Ixxv, 65, 66). 
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Crenopoma, Shuttleworth. 

Distr.—26 sp. West Indies. C. bilabiatum, d’Orb. (Ixxvi, 
15, 16). 

Shell ovate or cylindrically turreted, truncate ; aperture sub- 
circular; peristome expanded, mostly duplicate; umbilicate or 
perforate. Operculum testaceous, rather narrowly spiral, the 
whorls obliquely sulcate, nucleus nearly central. 


Cycrotopsis, W. T. Blanford. 


Distr.—8 sp. India, Mauritius. C. semistriata, Sowb. (Ixxvi, 
11). 
Shell widely umbilicate, turbinately depressed, spirally lirate; 
aperture subcircular. Operculum multispiral, duplex, membran- 
aceous within, testaceous externally with the margins of the 
whorls elevated. 

CHOANoPoMA, Pfeiffer. 

Distr —55 sp. W. Indies. C. lima, C. B. Ad. (Ixxvi, 78, 79°. 

Shell globular-turbinated or turreted, spire frequently trun- 
cated ; aperture suboval or circular; peristome usually double, 
reflected. Operculum testaceous, the margins of the whorls 
usually free, ribbed. 

LicinA, Gray. Last whorl sometimes detached near the aper- 
ture ; peristome subreflected. C. evoluta, Reeve (Ixxvi, 80). 

gaMaAiceA, C. B. Adams. Shell umbilicated, globular-conic ; 
peristome simple or double, straight or reflected. Operculum 
externally convex, its whorls obliquely striated, sublamellar. 
C. anomala, Ad. (Ixxvi, 81). 


Cuonpropoma, Pfeiffer. 
Distr.—100 sp. West Indies. C. magnificum, Sallé (Ixxvi, 82). 
Shell oblong-turreted, or globular-turbinated, frequently the 
apex is truncated; aperture oval; lip simple or more or less 
double, nearly direct, a little expanded or reflected. Operculum 
oval, subcartilaginous, flat, paucispiral. 


CistuLa, Gray. 

Distr.—42 sp. West Indies and neighboring continent. C. 
Saulie, Sowb. (Ixxvi, 83). 

Shell globular-conic or oval, or oblong-turreted, apex usually 
truncated ; aperture oval; peristome single or double, reflected. 
Operculum thin, cartilaginous, paucispiral, with rapidly enlarging 
whorls. 

Tupora, Gray. 

Distr.—34 sp. West Indies and neighboring continent. 7. 
mumia, Lam. (Ixxvi, 84). 

Shell oval-oblong or turreted ; aperture oval, angular posteri- 
orly ; peristome single or double, expanded. Operculum oval, 
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the whorls rapidly increasing, thickened along the canaliculated 
suture and terminating in a tongue-like, narrow projection, 
appressed to the circumference of the last whorl. C. Naticotdes, 
Recluz. Several species, East Africa. 

ROCHEBRUNIA, Bourguignat, 1882. (Dedicated to Dr. Roche- 
brune, of the Museum, Paris.) Inner lip without umbilical 
dilation, so that the umbilicus is open. C. Philippianum, Pfeiffer. 
ll sp. East African region. 


IV. Cyclophorea. 


Operculum thin, corneous, multispiral. The animals of this 
extensive group are found in the humid parts of tropical forests, 
either concealed among the débris at the roats of trees, or in- 
habiting the branches and foliage; some, however, prefer dry 
and arid situations, while others take up their abode in the 
immediate vicinity of the sea. 


CycropHorus, Montfort. 

Etym.— Cyclos, circle, phoreus, bearer. 

Distr.—200 sp. Tropical, mundane. C. rolvulux, Miill. 
(Ixxvi, 92). 

Shell depressed, openly umbilicated ; aperture circular; peris- 
tome continuons, straight or expanded ; epidermis thick. Oper- 
culum horny, many-whorled. 

Animal with long, slender, pointed tentacles; foot broadly 
expanded, not grooved. 

MyxosToMaA, Troschel. Shell discoidal, widely umbilicated ; 
peristome double, the internal margin continuous, external 
margin reflected, and produced into a tongue-like form pos- 
teriorly. C. Zroscheli, Benson (1xxvi, 93). 

THEOBALDIUS, Nevill. Shell subdiscoidal, widely umbilicated ; 
peritreme circular, thickened, not much reflected, continuous. 
Asiatic. C. annulatus, Nevill (Ixxvi, 94). 

scaBRINA, Blanford. Shell depressed, subdiscoidal, widely 
umbilicated; epidermis hispid; whorls rounded; aperture 
circular, peristome thickened. Operculum thick, corneous, the 
margins of the whorls lamellately elevated. Asiatic. C. caly.r, 
Benson (Ixxvi, 95). 

BUCKLEYIA, Higgins. Shell discoidal, widely umbilicated ; 
with revolving carine, and deciduous epidermis; aperture 
circular, vertical, margin continuous, adnate, thin, acute. So. 
America. (. Martinez, Hidalgo (Ixxvi, 96, 97°. 

MICRAULAX, Theobald. Proposed for planorboid species 
uniting the Myxostoma type with the turbinate Lagocheilus. 

LAGOCHEILUS, Blanford. Shell conoid-subturbinate. perforated, 
thin; aperture round, with a narrow incision in the posterior 
angle. Operculum thin. Animal with a clandnlar slit at the 
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lirated. QOperculum truncate, conoid, concentric, multispiral ; 
internally membranous, externally shelly; external margins of 
the whorls raised in the form of shelly plates, incurved ; some- 
times sculptured. 

Animal white, with a short oval foot, undivided beneath ; 
tentacles small, black, with eyes at the base. 


Cycxorus, Guilding. 

Syn.— Poteria, Gray. 

Distr.—120 sp. Tropical, world-wide. C. planorbulus, Lam. 
(Ixxvii, 10). 

Shell subdiscoidal, very widely umbilicated ; aperture circular, 
entire; peristome straight or sometimes reflected. Operculum 
orbicular, calcareous, a little concave exteriorly. 

APEROSTOMA, Troschel. Peristome forming a posteriorly pro- 
jecting angle, not reflected. Operculum with ridged whorls. 
C. asperulus, Sowb. 

cygtotoMa, Mérch (Adams). Last whorl free, cylindrical ; 
aperture rounded, the left margin dilated, angulated and pro- 
duced posteriorly. CO. Mexicanus, Menke (Ixxvii, 12). 

AMPHicycLoTus, Crosse and Fischer. Operculum horny, mul- 
tispiral, with a central, wart-like projection inside. Type, C. 
Boucardi, Sallé. Mexico. 


OprstHopHorus, Benson. 

Distr.—16 sp. Siam, Java, Borneo, Sumatra. 0. hiciliatus, 
Moussa. (Ixxvii, 13). 

Shell depressed, widely umbilicated ; suture with a small open 
tube; peristome double. Operculum calcareous, rather thick. 
double, with concamerations between the two disks, which are 
both concave, the interior one with a corneous epidermis. 

MicnopoMA, Blanford. Shell turbinate; epidermis fuscous, 
thick, hirsute; aperture corrugate within. Opereulum multi- 
spiral, calcareous without, corneous within. 2sp. India. O. 
hirsutux, Beddome (Ixxvii, 14). 


Ruinostoma, Benson, 

Etym.—Khion, 8 promontory. 

Distr.—6 sp. Siam, Cochin China. 0. Hauyhtoni, Benson 
(Ixxvii, 15). 

Shell subdiscoidal, broadly umbilicated ; last whorl separate, 
laterally descending; aperture free, with an incision at the top, 
and a subtubular prominence crowning the slit. Operculum 
multispiral. 

cycLosurvs, Morelet, 1881. Shell with three embryonal spiral 
whorls, then disjoined and becoming tubular; aperture circular, 
peristome continuous, simple. Operculum corneous, multispiral. 
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ALOADIA, Gray. 

Distr.—28 sp. West Indies. .4. Brownti (Ixxvii, 39). 

Shell Helix-shaped, often velvety, callous beneath ; columella 
flattened, straight ; peristome slit in front. Operculum shelly, 
semiovate, with a tooth-like process adapted to the slit in the 
peristome. 

LucipEiia, Swainson. 

Distr —5 sp. West Indies. L. aureola, Fer. (Ixxvii, 40). 

Shell depressed, heliciform, slightly callous at the base ; aper- 
ture triangular, sinuous; peristome thickened, with superior and 
inferior tooth-like internal laming. Operculum membranous. 


Bourcier, Pfeitfer. 
Distr.—2 sp. Equador. B. heliciniformis, Pfr. (1xxvii, 
41, 42). 
Shell heliciniform, subglobose; aperture oval ; peristome ex- 
panded, produced at the base. Operculum paucispiral, corneous. 
Bourciera absorbs away the inner whorls of the shell, like 
Helicina; its dentition also agrees with that group. 


Sroasroma, C. B. Adams. 

Elym.—Stoa, pillared, stoma, mouth. 

Syn.—Hemicyclostoma, C. B. Ad. 

Distr.—83 sp. One in Isleof Opara, Philippines, one in Hayti; 
all the others in Jamaica. S. pisum, C. B. Ad. (Ixxvii, 43). 

Shell minute, globose-conic or depressed, spirally striated ; 
aperture semioval ; peristome continuous ; inner margin straight, 
forming a small spiral keel round the umbilicus. Operculum 
shelly, lamellar. 

ELECTRINA, Gray. Shell smooth. %. succinea, Sowb. (Ixxvii, 
44), is the only species. 

WILKINSONZA, Chitty, 1857. Shell subdiscoidal, spirally car- 
inated, last whorl much produced. 8S. Wilkinsoneanum, Chitty. 

FADYENIA, Chitty, 1857. Shell with the spire depressed, sub- 
angular on the upper part of the last whorl, subplanate at the 
periphery, subangulated below, and subplanate round the umbil- 
icus. S. Fadyenianum, C. B. Ad. 

METOALFEIA, Chitty, 1857. Shell depressed conic. S. Metcalfe- 
tanum, Chitty. 

PETITIA, Chitty, 1857. Shell globose, discoid. S. Petitianum, 
C. B. Ad. 

LINDSLEYA, Chitty, 1857. Shell globose, conic. S. Lindsley- 
anum, C. B. Ad. 

BLANDIA, Chitty, 1857. Shell subdiscoidal. S$. Blandianum, 
C. B. Ad. 

LEwIsta, Chitty. Shell subdiscoidal; aperture semiovate ; 
peristome continuous, with a spiral callus at the base excessively 
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foot oblong, triangular. Lingual dentition similar to the Tarti- 
nide. Teeth 7; uncini very numerous (xii, 44, 45°. 


Negita, Linn. 


Etym.—Nerites, a sea-snail, from Nereis. 

Distr.—Over 200 sp. Nearly all warm seas. West Indie, 
Red Sea, Zanzibar, Philippines, Australia, Central Pacific, We¥* 
America. Many of the American species dwell in the streams - 
one species at the Philippines sometimes climbs up trees. - 

Fossil, 60 sp. Lias—; Britain, ete. The palseozoic Nerites 
are referred by d’Orbigny to Turbo, Natica, etc. 

N. polita, Linn. N. peleronta, Linn. N. histrio, Linn. N. 
undata, Linn. (Ixxviii, 51-54). 

Shell thick, smooth or spirally grooved; epidermis horny; 
outer lip thickened and sometimes denticulated within; colu- 
mella broad and flat, with its inner edge straight and toothed. 
Operculum shelly. 

Animal with the mantle-margin festooned. Living on rocks 
and stones, and said to be most active during the night, when 
they roam about, feeding on the alge; their eggs are ovate, 
covered with a horny skin, and attached to other shells. 

PELERONTA, Oken. (Pila, Klein. Ritena and Tenare, Gray.) 
Inner lip rugose, outer lip dentate within. N. Deshayesii, Recluz 
(Ixxviii, 55). 

THELIOSTYLA, Mérch. (Natere, Gray. Dontostoma, Klein.) 
Innerlip granulated ortuberculated. N. exuvia, Linn. (Ixxviii,56). 

DEIANIRA, Stolicz. Shell subglobose, consisting of few whorls, 
the last of which is the largest, often carinated posteriorly ; 
aperture large, semilunar; inner lip thick with three folds, the 
posterior one of which is the strongest. Operculum broadly 
oval, calcareous, with a tooth on the inner edge, and a groove 
corresponding to the strong posterior fold of the inner lip. Cret., 
fresh and brackish water deposits of the N. Eastern Alps. 
bicarinata, Stol. (Ixxviii, 57, 58). 

LIssocHiLus, Pethd., 1882. Outer lip sharp, not thickened nor 
dentate within, inner lip not dentate. Triassic and Jurassic. 
N. sigaretina, Buy. 

otostoma, d’Arch., 1859. (? Lyosoma, White.) Shell thick, 
globose ; upper part.of body-whorl with somewhat curved folds 
and very fine spiral lines ; inner lip callously thickened, toothed; 
outer lip obliquely truncate, not thickened within. . rugosa, 
Haningh. Cretaceous. 


Deswayesta, Raulin, 1844. 
Etym.—Dedicated to M. Deshayes, author of “ Description des 
Animaux sans Vertibres dans le bassin de Paris,” etc. 


Syn.—Naticella, Grateloup (non Minster). Oncochilus, Petho., 
1882. 





























304 TURBINIDZ. 


Famity TURBINID&. 


Shell spiral, turbinated, nacreous inside. Operculum calea- 
reous, paucispiral. 

Animal. Tongue elongate, median teeth broad, laterals five, 
denticulated, uncini very numerous, slender, with hooked points 
(xii, 47). Head proboscidiform ; tentacles subulate, sometimes 
ciliated; eyes on free peduncles at their outer bases; two 
more or less developed head-lobes between the tentacles. Gill 
single, long and linear. Sides of the foot with a large neck- 
lappet near the eye-peduncle, continuous with a conspicuous 
side-membrane, bearing on its free margin from three to five 
tapering filaments ; operculigerous lobe often ornamented with 
eirri. Littoral and herbivorous, characterized by the fringed 
lobes and tentacular cirri of the head and sides, their peduncu- 
lated eyes, and by the pearly nature of their shells beneath the 
epidermis and outer layer. They are invariably marine, feeding 
on the sea-weeds which abound along the shore, and are distrib- 
uted in all parts of the globe, being most numerous and of larger 
growth and more beautiful colors in tropical seas. 

The Turbinide are distinguished from the Trochide generally 
hy the form of the shell, and by the operculum, which is calea- 
reous and paucispiral in the former, corneous and multispiral 
in the latter. The arrangement.of the groups of both families 
corresponds with that proposed by Dr. Paul Fischer in his 
excellent nonographies of Trochus and Turbo. 

Turno, Linn. 

Top-shell. Atym.— Turbo, a whipping top. 

Distr.—16 recent sp. World-wide in tropical seas. Fossil, 
400 sp. L. Silurian—; universally distributed. 7. marmor- 
atus, Linn. (xxix, 10). 

Shell turbinated, solid; whorls convex, smooth or often 
grooved or tuberculated ; aperture Jarge, rounded, slightly pro- 
duced in front. Operculum shelly and solid, callous outside, and 
smooth, or variously grooved and mammillated, internally horny 
and paucispiral. In 7. sarmaticus the exterior of the operculum 
is hotryoidal, like some of the tufaceous deposits of petrifying 
wells. 

tuRBO (restricted). Shell smooth, or tuberculate, covered hy 
a smooth epidermis; inner lip flattened, more or lesk produced 
in front; no umbilicus. Operculum spiral on its inner face, 
convex and smooth or granular (not ridged) externally. 17 sp. 
Indian and Pacific Oceans, W. Indies. 

The “green snail” of the dealers, the Turbo marmoratua, ix 
very largely used for ornamental purposes, Slices of this shell 
ground down toa thin surface, are employed for covering or 
inlaying various articles,such as small stamp-cases, fancy boxes, 
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subumbilicated, the umbilical region callous. Operculum flat- 
tened, with a depressed marginal line. East Indies. J. trium- 
phans, Phil. (Ixxx, 26). 

UVANILLA, Gray. Shell trochiform, conical, with moderately 
elevated spire; base concave, not umbilicated ; whorls flattened, 
rugose, spinously fringed. Operculum with two convex ribs, 
one nearly parallel to the margin, the other arcuated, subcentral. 
5sp. Australian seas. J. fimbriata, Lam. (Ixxx, 30). . 

PACHYPOMA, Gray. Like Uvanilla, but base of the shell more 
concave. Operculum oval, subquadrangular, externally convex. 
Tsp. West Indies, Brazil. J. calata, Chemn. (xxx, 31). 

LITHOPOMA, Gray. Shell turbinated, not umbilicated, spire 
moderate, whorls with oblique longitudinal ribs and nodules; 
inner lip concave, subtruncated in front, and with a longitudinal 
shallow channel. Operculum oval, thick, granulous externally, 
and flattened at the margins. West Indies. J. ¢uber, Linn. 
(Ixxx, 32.) 

POMAULAX, Gray. Shell trochiform, elevated conic, angulated 
and ‘nodose at the periphery, obliquely ribbed, not umbilicated ; 
inner lip arcuated, with a wide callus, which is channeled, ante- 
riorly truncated. Operculum with three radiating ribs and 
perforated axis. Tsp. North Pacific, America and Japan.- I. 
undosa, Wood (Ixxx, 33). 

coox1A, Lesson. Shell turbinated, not umbilicated ; whorls 
nodulous ; columellar lip with a wide flattened callus and spiral 
thallow excavation. Operculum oval, flat, smooth, with a large 
subspiral, submarginal rib. New Zealand. J. Cookit, Chemn. 
(ixxx, 34). 

sorMA, Risso. (Tubicanthus, Swn.) Shell turbinated, not 
umbilicated, rugose or tuberculated, with deep suture; aperture 
round; inner lip wide, callous, concave. Operculum with a 
subcentral tubercle and spiral rib. 3 sp. Mediterranean Sea, 
China, Japan, J. rugosa, Linn. (Ixxx, 35). 


Famity TROCHIDS.. 


Shell usually conical, with flattened base, nacreous inside. 
Operculum corncous, multispiral. 

Animal like that of Turbinide (p. 304). Differs from that 
family in its conical shell (usually) and its operculum ; that of 
Turbinide being calcareous and paucispiral. Dentition (xii, 46). 

Devpuinuia, Lam. 

Etym.—Diminative of Delphinus, a dolphin. 

Syn.—Angaria, Bolten. 

Distr.—20 sp. Eastern tropical xeas. J), melacantha (Ixxx, 
36). Fossil. Jurassic—. 

Shell orbicular, depressed; whorls few, angulated, rugose, or 
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spire and deep sutures ; whorls angulated at the periphery, where 
they are sulcated. 4sp. Red Sea. 7. fanulum, Gmel. (1xxxi, 81). 

LEPTOTAYRA, Carp. (Leptonyx, Carp. and Ads. Homalopoma. 
Carp.) Shell small, turbinated, thiek, not umbilicated; aperture 
circular, slightly angulated anteriorly. The type of thia group 
is the California shell identified xs conspecific with the Mediter- 
ranean species Turbo sanguinevs, Linn.; the latter, however, 
has a oalcareous operculum, and is therefore a true Turbo, whilst 
the operculum of this is corneous, multispiral. 
<a CAUMORROCITCN, Fischer. Uncharacterized. TT. phasianellus, 

esh. 

ZIZYPHINUS, Gray. (Calliostoma, Swains. Conulus, Nardo.) 
Shell trochiform, conical, not umbilicated ; last whorl angulated 
and usually ribbed at the periphery; aperture quadrangular: 
columella simple, oblique, often ending in a tooth in front, 28 
sp. Universally distributed. 7. zizyphinus, Linn. (ixxxi, 
48, 49). 

EuTrocnus, Ad. Zizyphinus-like shells, but umbilicated, the 
umbilicus encircled by a carina. 3 sp. West Indies, Indian 
Ocean, Australia. 7. (Hutrochus) jujubinus, Linn. (1xxxi, 82). 

turcica,H.and A. Adams, Shell conoidal, thin, subdiaphanous, 
imperforate, ornamented with revolving granulated ribs; suban- 
gulated at the periphery ; suture channeled ; columella tortuous, 
pointed in front, in the middle spreading into a lamina, with one 
or two teeth on its edge. 7. montliferus, Ads. (Ixxxi, 41 . 

TROcHODON, Seeley, 1861. Resembling Zizyphinus, thin, 
having on the columella two prominent teeth, - Turcica (7). T. 
cancellatus. Cambridge Greensand. 

PTYCHOSTYLUS, Gabb. According to the characteristics given 
by Gabb, apparently does not differ essentially from Turcica. 
The columella is solid, with two oljlique folds. P. caffea, from 
California, is quoted as the type. 

LISCHKEIA, Fischer. Uncharacterized. 1. moniliferus, Lam. 
Japan. 

opontotrocaus, Fischer. Uncharacterized. 7. chlorastomus, 
Menke. Australia. 

tTHALOTIA, Gray. Shell ovate-turriculated, rather thick, not 
umbilicated ; whorls flattened, with revolving riba. which are 
sometimes granulated; aperture subrotund; columella tuber- 
culate, truncate in front; outer lip rather thick, crenulated 
within. 8 sp. Australia, Indian Ocean. 7. conicus, Gray 
(Ixxxi, 52). 

ELENCHU8, Humphrey. Shell elevated conoidal, not umbili- 
cated, spire sharp; whorls rather flat, smooth, polished, usually 
with distant revolving incised lines; aperture suboval; colu- 
mella with a tooth-like projection in the middle; outer lip 
thickened within. 6 sp. Australia, Brilliantly colored shells, 
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the periphery; inner lip somewhat expanded, and in the middle =<» 
reflexed ; umbilical margin crenulated. The group is founded Fp» 
‘upon three species from Japan; cretaceous and tertiary species are 
gocer It is doubtfully distinct from Solariella. M. Japonica. sy 

. Ad. 

UMBONELLA, A. Ad. Shell globosely conoidal, solid, porcel- & <x 
lanous, polished, narrowly umbilicated ; aperture subquadrate. => 
the margin simple, a little dilated in front; umbilicus narrow ~e—=; 
margin crenulately rugose. M. murrea, Reeve. Japan. 


VitrineLia, C. B. Ad. 

Disir.—18 sp. W. Coast Centr. Am., West Indies. V. anc—sow 
mala, d’Orb. (1xxxi, 72). 

Shell minute, depressed turbiniform, widely umbilicated ; apex: =< 
ture large, rounded. 

VALVATELLA, Gray. Shell conic; whorls rounded, with lamina.ae= a 
periostraca ; axis imperforate; aperture circular, peristome simplc> & «i 
V. Greenlandica, Gray. 

BATHYMOPHILA, Dall. When young umbilicated like Margarite=x=—a, 
but the nearly adult has a broad, flattened, minutely granulates—=d 
pillar, with a polished small tubercle at its end; the adult hams 
this tubercle enlarged. forming a blunt tooth, with granulates—«7 
surface. M. euapira, Dall. W. Indies. 





? Crisospina, Billings, 1865. 

Distr.—C. curiosa, Billings. Silur.; Canada. 

Trochiform, surface reticulated ; aperture widely expanded all 
round ina plane which is at a right-angle (or nearly so) to the 
longitudinal axis of the spire, the latter conical. The cavity 
occupied by the animal appears to be, at least in the lower part, 
not spirally coiled, as in the ordinary gastropods, but straight 
and central, with the lip spread out all round, trumpet-like. There 
is some evidence that towards the apex of the spire it is spirally 
coiled. 

Position uncertain; may he more nearly allied to Trochita. 


Famity STOMATELLIDA. 


Shell paucispiral, auriform, the last whorl rapidly enlarging 
to the aperture, nacreous within. Operculum, when present, 
corneous, multispiral. 

Animal too large to entirely enter the shell. 


Stomate.ia, Lun. 
Etym.—Diminutive of stoma, the aperture. 
Distr.—33 sp. Cape, India, North Australia, China, Japan, 
Philippines. 8. imbricata, Lam. (Ixxx, 73). S. Cumingii, A. 
Ad. (Ixxxi, 74). 











380°. PLEUROTOMABIIDA. 


whorl. At the place where this is deflected there is an elongated, 
kidney-shaped perforation surrounded by somewhat thickened 
margins; another small perforation is found about the centre of 
the basis, but in the outer lip it is. likewise surrounded with a 
raised margin. 
? Bertonenia, Kayser. 

Distr.—B. serpens, Kayser. Devonian; Germany. 

Last whorl unwound and deflected upwards, so that the mouth 
lays upon the top of the spire; otherwise like Pleurotomaria. 


OpontomaRIA, Roemer. 
Distr.—O. elephantina, Roemer. Devonian; Eifel. 
Shell not spiral, extended-tubular, somewhat curved ; mouth 
with slit terminating an external band. 


TroocuoToma, Lycett. 

Etym.— Trochus, and tome, a notch. 

Syn.—Ditremaria, d’Orb. Rimulus, d’Orb. 

Distr.—Fossil, 10 sp. Lias to Coral Rag; Britain, France, 
ete. 7. Humbertina, d’Orb. (1xxxii, 90). 

Shell trochiform, slightly concave beneath; whorls flat, spirally 
striated, rounded at the outer angles; lip with a single per- 
foration near the margin. 


Temnotropis, Laube. 
Distr.—T. carinatus, Goldfuss, Trias; St. Cassian. 
Shell ear-shaped, with rapidly enlarging keeled whorls, and a 
very large oval aperture; outer lip sharp with a deep slit, ter- 
minating a slit-band on the keel. 


Dirremaaia, Deslonge. 

Distr.—2 sp. Great Oolite and Coral Rag; France and 
Germany. 2D. quinquecincta, Ziet. (1xxxii, 91). 

Shell trochiform; in place of the slit of Trochotoma, there 
are two elongated oval holes united by a transverse fissure; the 
base of the shell presents a large callosity, the umbilicus is deeply 
excavated, and a round tubercle arises from it; the aperture is 
contracted, and the upper angle of each lip bears a more or less 
distinct tooth. 

Scuismopz, Jeffreys, 1856. 

Etym.—Schisme, a slit, and ope, a hole. 

Syn.—W oodwardia, Fischer, 1861. 

Distr.—4 sp. Mediterranean, Japan. Fossil,1 sp. Miocene; 
Bordeaux. 

Shell like Scissurella, but the spire is laterally compressed, as 
in Stomatia, and is not so trochiform. The slit in the peristome 


























































































































362 LOPHOCEROIDA. 


BULLOPsI8, Conr. Like Hydatina with a depressed spire am <i 
inflated body-whorl, inner lip with two close folds. B. cretacea=m. 
Oonr. Cretaceous; Mississippi. 


ErationrA, Deshayes, 1864. 

Etym.— Dedicated to M. Etallon, a French palzontologist. 

Distr.—3 sp. Eocene; Paris basin, Valognes. £. prisceae, 
Desh. (1xxxviii, 62). 

Shell ovate, subfusiform, resembling certain small Mitres = 
spire short, conical, obtuse, few-whor!ed; aperture elongatec¥, 
narrow, base entire, subemarginate; lip simple, acute, arched ; 
columella thick, cylindrical, twisted in the middle to resemble 
an obtuse plait ; acute anteriorly. 


Famity LOPHOCERCIDA. 


Shell spiral, very thin, subflexible, with epidermis. 

Head with two ear-like tentacles ; eyes sessile on the sides of 
the head; gill regular, pectinate; organs of generation close 
together in one tubercle; male organ on the right side of the 
nape near the tentacle. In Lophocercus, the body is covered 
with papille, and produced behind into a long, pointed tail ; foot 
with the natatory appendages undivided, reflexed and partly 
covering the shell in front and united posteriorly. 


Lopuocercus, Krohn. 

Syn.—Icarus, Forbes. Oxynoé, Raf. 

Ezxample.—L. Sieboldi, Krohn (1xxxix, 68, 70°. 

Shell like Bulla; convoluted, thin, ovate, covered with epi- 
dermis, outer lip separated at the suture, posterior angle inflected 
and rounded. 

Animal slender, papillose ; tentacles 2, ear-shaped; eyes sessile 
on sides of head; side-lobes reflected and partly covering the 
shell, united behind ; tail long and pointed. 

VOLVATELLA, Pease. Shell resembling Lophocercus, but more 
convolute. Foot small, mantle concealed, vent posterior, eyes 
concealed in the fold of the sides of the head. L fragilis. 
Pease. 

ARERA, Miiller. 

Etym.—Akeros, hornless. 

Distr.—i sp. Greenland, Great Britain. Mediterranean, East 
Indies, New Zealand. A. soluta, Chemn. (Ixxxix, 63). Fossil. 
Eocene. 

Shell thin, flexible, globosely cylindrical, spire truncated, 
whorls channeled ; aperture long, expanded and deeply sinuated 
in front, outer margin disunited at the suture; columella open, 
exposing the whorls. 

Head-disk greatly elongated, wide and bifid anteriorly, and 
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two bicuspid spines, one each side, in each transverse row; no 
central spine, spinous collar, or under jaw. 


Lamettiporis, Ald. and Hanc., 1855. 
Syn.—Onchidoris, De Blainv., 1816. Onchidorus, Ferussac, 
1821. Onchidora, Cuv., 1830. Villiersia, d’Orb., 1837. Oncidio- 
doris, Agassiz, 1847. Oncodoris, Agassiz, 1847. 
Distr.—23 sp. E. Coast of N. Am., W. Coast of Europe, and 
New Zealand. L. Leachit, Blainv. (xc, 95). L. scutigera, d'Orb. 
xc, 96). 
f Body depressed ; mantle large; head with a veil in place of 
oral tentacles ; branchie simply pinnate, set in an open circle or 
ellipse, non-retractile. Odontophore narrow, with a few spines 
in each transverse row. 
aciopokis, Bergh, 1879. General form like Lamellidoris, bat 
suctorial proventricle simple, and 12-13 lateral teeth on the 
radula; male organ armed with simple or forked hooks. L. 
lutexcens, Bergh. N. Pacific. 
ADALARIA, Bergh, 1879. Like Lamellidoris, but radula with 
small flat (spurious) median plates and a large hook-shaped 
lateral tooth. A. Pacifica, Bergh. 


ACANTHODORIS, Gray, 1850. 

Distr.—4 sp. Universal. A. pilosa, Miill. (xe, 97). 

Body convex; mantle moderate in size, covered with soft 
papills ; oral tentacles united in a veil, with free flattened lateral 
ends; branchi united at the base, non-retractile. Odontophore 
narrow, with two large spines and several rudimentary ones in 
each transverse row; none central, usually a spinous buccal 
collar and rudimentary under jaw. 


Dicryoponis, Bergh, 1881. 

Distr.—D. tessellata, Bergh. Pelew Islands. 

Body depressed, coriaceous, smooth above ; branchial aperture 
rounded, with few compound gill-leaves ; tentacles finger-shaped ; 
foot in front scarcely bilabiate. Radula without median plate, 
and with many-toothed pleurm, the teeth hook-like, the external 
pectinate at the tip. No peculiar armature in the lips or penis. 


Diavtuta, Bergh, 1879. 
Distr.—D. Sandiegensis, Cooper. 
Back minutely shaggy; tentacles finger-shaped; gill-leaves 
tripinnate; radula without median plates. 


ArtacH&A, Bergh, 1881. 
Distr.—A. rubida, Bergh. Philippines. 
Body depressed, verruculose above; tentacles finger-like; 
branchial leaves tripinnate ; foot rounded in front; penis armed 
with hooks. 
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Body ovate or rounded, cancellate above and set with tubercles: 
tentacles none; branchi simply lamellate; anal aperture nearly 
central ; foot wide, anterior margin strongly emarginate ; labial 
armature of small hooks. 


Doripuncutus, Sars. 
Distr.—D. echinulatus, Sars. Norway, etc. 
Mantle short, broad, with elongate spicula; two longitudinal 
ridges on its back; gills not retractile. 


Puatyporrs, Bergh. 

Distr.—16 sp. West Indies, Philippines, Mediterranean. P. 
argo, Linn. 

Body flattened, coriaceous, rigid, minutely granulated on the 
back; branchial opening stellate; anterior margin of foot 
bilabiate, superior lip profoundly cut; no labial armature. Den- 
tition: no rachidian teeth, pleure multidentate, teeth hamate. 


Petroporis, Bergh. 
Distr.—P. atromaculata, Bergh. Naples. 
Body subdepressed, oval, rather rigid, minutely granulate 
above; tentacles finger-like; branchial aperture rounded; 
branchie paucifoliate, tripinnated ; labial armature none. 


Creprpoporis, Pagenstecher. 
Example.—C. plumbea, Pagenst. 
Gills twenty-two, most of them arranged in the figure of a 
horseshoe, a few at the end placed more inwards. 


Tuorpisa, Bergh. 
Example.—T. maculigera, Bergh. 
Form of body and radula nearly asin Discodoris ; back almost 
villous; no labial armature. 


Tappa, Bergh. 

Example.—T. ornata, Bergh. 

Form of the body depressed, smooth, tuberculate above and 
the tubercles villous; tentacles small; foot wide; no labial 
armature. 

Hatoerpa, Bergh. 

Example.—H. formosa, Bergh. 

Body subdepressed, subridged, smooth above; branchial aper- 
ture ovate; branchis sparsely tripinnate ; tentacles none ; foot 
narrow ; no labial armature. 


AtaGeMA, Grube. 


Distr.—A. carinata, Quoy (xc, 99). New Zealand. 
Mantle with longitudinal ridge on the back ; tentacles clavate, 
retractile ; gills very small. 



































386 . AOLIDA. 

. 
of the foot tentaculiform; jaw with a single row of denticles. 
Radula consisting of one row of plates, their edge serrulate. 
Penis without hooks. 4H. opalescens, Cooper. California. 


ouipra, Cuvier. 

Syn.—olidiana, Quatr. Cavolina, Brug., Orb. Montagua, 
Flem. 

Distr—4 sp. European seas. 4. annulata, Quoy (xci, 31). 

Rhinophores (upper tentacles) simple; the papillee compressed, 
in transverse, rather distant rows; anterior angles of the foot 
almost rounded; middle projecting piece of the jaw not den- 
ticulated. Spawn of one or two coils. 


ALOuIDELLA, Bergh. 
Distr.—4 sp. Europe. 
Form of the body, tentacles and papille like those of Holis; 
masticatory edge of the jaw minutely plaited; teeth of the 
radula in one row, comb-like, notched in the middle. 


FLaBetuina, Cuvier. 

Distr.—6 sp. Mediterranean, Phillipines. F.coronata, Forbes 

Body slender, rhinophores perfoliate; tentacles elongated = 
dorsal. papilla on compressed stalks; foot angularly produced_ 
in front; jaws minutely toothed-margined; radula uniserial— 
Spawn multispiral 

Prerzoxivia, Bergh. 

Distr—| sp. P. Semperi, Bergh. 

Rhinophores perfoliate; lower tentacles elongated; dorsal 
papille not caducous, on wing-like, compressed pediments; ante- 
rior margin of foot inflated, tentacularly produced at the sides; 
jaws toothed ; radula uniseriate ; penis unarmed. 


Cratena, Bergh. 

Syn.—Cavolina, Brug., part. Example.—C. hirsuta, Bergh. 

Rhinophores simple; anterior angles of the foot rounded ; 
middle part of the jaw minutely denticulated. Spawn arranged 
in one or two coils. 

Gon £0.18, Sars. 

Distr.—1 sp. Norway. 

Animal with a distinct mantle-border, which gives a square 
form to the body; tentacles not retractile, dorsal very large, 
labial placed at the sides of a large velum ; dorsal papillse simple, 
scattered on both sides of the back. 


Rizzouia, Trinchese. 
Example.—R. peregrina, Gmelin. 
Near Cratena and Facelina by the dorsal appendages being 
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. 
of the fuot tentaculiform ; jaw with a sin, 
Radula consisting of one row of plates, 1 
Penis without hooks. H. opalescens, Coov - 


outa, Cuvie: ; 
Syn.—-Eolidiana, Quatr. Cavolinr 
Flem. 
Distr.—4 sp. European seas. 
Rhinophores ( upper tentacles) F 
in transverse, rather distant re 
almost rounded; middle proj 
ticulated. Spawn of one or 


or 
Distr.—4 sp. Europe. 
Form of the body, te 
masticatory edge of ‘ 
radula in one row, co 


sal ten 

% papillary 

Distr-—6 sp. } w sides of th 

sect cea .g down its inner 

in front; Je" uraAMILY HERMAIN 

Spawn malt ulary ; tentacles non-retrac’ 

< ous jaws. 

tit ALpDeRIA, Allman. 


pay acNamed after Joshua Alder, one ¢ 
rior» :!yraph on the British Nudibranchiat 
ja ef Styliger, Lovén. 

_—4 sp. Norway, South Ireland, a 
, Loven (xci, 36). 
al oblong, without tentacles; heac 
lw arranged down the sides of the 


eri. 






Ercotanta, Trinchese 

Distr.—3 ap. Mediterranean. 

Body subcylindrical ; head small, withou 
with rounded anterior angles; branchie 
with whitish globules; rhinophores long, 
canaliculate; anus in the middle of the | 
heart. . 

Pxy.ioserancats, Alder and } 

Syn.—Lobifera and Polybranchia, Pease 

Diastr.—5 sp. Ceylon, Red Sea, Phili 
Medit. J. orientalis, Kel. 


ELYSIIDA. 389 


Pa Y ranchie leaflike, with distinct foot-stalks; 
%, ~ ong, without sting. 
e 


“TILIGER, Ehrenb. 
“nrope, Massachusetts. S. modestus, 


f Galvina; rhinophores simple, 
papille club-shaped; foot 





2. Na sting. 
She ~ ”. 
H. dendritica, Alder 
. «ed longitudinally ; papille 
8 sides of the back; sexual orifice 
s .v dorsal, or sublateral, anterior. 


Cyerce, Bergh. 
= Pelew Islands. C.elegans, Semper. 
Sal; foot transversely bipartite ; penis short, 


Emstetonta, Alder and Hancock. 
gly™ Pe icated to Dr. Embleton, of Newcastle. 
Syt—*, LOchilus, A. and H. 
ist’—* 8p. Scotland (2 sp.). Inthe littoral and laminarian 
pores E. putchra, A. and H. (xci, 38). 
‘aviml Lender; tentacles two, simple ; head produced into a 
gat lobe 0M €ach side; papille simple, subcylindrical, in a single 
ow down ©ach side of the back. 


Terraipes, Cuvier. 

Ezample.— T. despectus, Alder (xci, 39). 

Tentacles subulate, smooth; branchie in a single row on 
each side, each with a sucker-like extremity ; foot rudimentary. 
Spawn kidney-shaped. 

Fiiurgus, DeKay. 

Distr. —F. dubius, DeKay. 

Foot stunted ; body slender; tentacles two; mouth ona loose 
fringe of skin with two small oral feelers; papille in two long 
rows down the back. 


Famity ELYSIIDA. 
Animal shell-less, limaciform, with no distinct mantle or 
preathing-organ; respiration performed by the ciliated surface 
of the body; mouth armed with a single series of lingual teeth; 
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Maruanena, Bergh. 
Distr. sp. N. Europe. 
Papille in transverse and oblique series. 


CacinELLA, Bergh. 
Distr.—C. luctuosa, Bergh. Philippines. 
Rhinophores sheathed; dorsal papille uniserial; with pos- 
terior claviform appendices ; radula uniserial. 


CERBERILLA, Bergh. 
Distr.—1 sp. Samoa Islands. 
Upper tentacles perfoliate, under tentacles elongate, dorsal 
papillw situated on short pedicels; jaw smooth; teeth of the 
radula in a single row, irregularly denticulated. 


Fiona, Alder and Hancock. 

Syn.—Oithona, A. and H. (not Baird). 

Distr.—4 sp. Falmouth. Under stones at low-water.—Dr 
Cocks. F. nobilis, A. and H. (xci, 35). 

Animal elongated; oral and dorsal tentacles linear; mouth 
armed with horny jaws; gills (?) papillary, clothing irregularly 
a subpallial expansion on the sides of the back, each with a 
membranous fringe running down its inner side. 


Supramity HERMEINE. 


Branchie papillary ; tentacles non-retractile ; mouth unarmed, 
or with corneous jaws. 

Avperia, Allman. 

Etym—Named after Joshua Alder, one of the authors of the 
“ Monograph on the British Nudibranchiate Mollusca.” 

Syn.—Styliger, Lovén. 

Distr.—4 sp. Norway, South Ireland, and South Wales. A. 
modesta, Lovén (xci, 36). 

Animal oblong, without tentacles; head lobed at the sides; 
papille arranged down the sides of the back; vent dorsal, 
posterior. 

Erco.antia, Trinchese. 

Distr.—3 sp. Mediterranean. 

Body subcylindrical ; head small, without velum ; foot narrow, 
with rounded anterior angles; branchie numerous, sprinkled 
with whitish globules; rhinophores long, graceful, very faintly 
canaliculate; anus in the middle of the back, in front of the 
heart. 

PayLiosrancaus, Alder and Hancock. 

Syn.—Lobifera and Polybranchia, Pease. 

Distr—5 sp. Ceylon, Red Sea, Philippines, West Indies, 
Medit. P. orientalis, Kel. 
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EXPLANATION OF PLATES. 


rieurx. 


20, 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


31, 
33, 
35. 
36, 
38. 
39, 
4l. 


42. 


43. 


46, 
48, 
50. 
51, 
53. 


54. 


55 
57. 
58. 
59. 


60. 
61, 
63. 
64, 
66. 
67. 


PuatE 25, 

21, 22. Loligo Pealii, Lesueur, with pen,and horny ring 

ofa sucker. United States, : ; ; ‘i 
Loligo (Loligunculta) brevis, Blainv. United States, . 
Sepioteuthis stenodactyla, Grant. Mauritius, 
Sepioteuthis lunulata, Fer. et d’Orb. New Guinea, 
Idiosepius pygmeus, Steenst. Zamboango, . : 
Rossia Owenii, Ball. Great Britain, ; . 
Cranchia scabra, Leach. W. Africa, . . 
Sepiadarium Koehii, Steenst. Hong Kong, . . 
Loliolus affinis, Steenst. Indian Ocean, 


PLATE 26. 
32. Chiroteuthis Veranyi, Fer. Mediterranean Sea, 
34. Histioteuthis Bonelliana, Fer. Mediterranean Sea, 
Loligopsis guttata, Grant. Indian Ocean, 
37. Thysanoteuthis rhombus, Troschel. Mediterranean, 
Gonatus ameena, Moller. Greenland, . 
40. Onychoteuthis Krobni, Verany. Mediterranean, 
Onychia Caribea, Les. West Indies, F 
Verania Sicula, Riippell and Krohn. Medit., 


Puate 27. 
Enoploteuthis Smithsii, Leach. W. Africa, . 
45. Ommatostrephes sagittatus, Lam. Europe, New En- 
gland, . : 
47. Hemisepius ty picus, Steenstr. ‘Cape of Good Hope, 
49. Sepia oflicinalis, Linn. Europe, 
Sepia elongata, d’Orb.; pen. Red Sea, . 
52. Spirula Peronii, Lam. Warm Seas, 
Spirula Peronii; part of the whorl broken away, showing 
the septa and siphuncle, * : 
Nautilus Pompilius, Linn. Amboina, 


PLatE 28. 
56. Teuthopsis Bunellii, Desl. Lias, France, : 
Leptoteuthis gigas, Meyer. Oxford Clay, Solenhofen, 
Beloteuthis subcostata, Miinst. U. Lias, Wurtemburg, 
Phylloteuthis subovata, Meck and Hayden. U. Cret., 
Dakotah, . : i "i 3 : a 
Ptiloteuthis foliatua, Gabb, Cret., California, 
62. Celeno conica, Wagner. Lias, Solenhofen, 
Belemnosepia lata, Miinst. Liss, Europe, . 
65. Belosepia sepioidea, Blainv. Eocene, Europe, 
Plesioteuthis prisca, Wagner. Lias, Solenhofen, . 
Orthoceras planicanaliculatum, Sandb. Devonian, 
Nassau, 
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FIGURE. cs ren 
93. Peristernia nassatula, Lam. Polynesia, : 183 
94. Peristernia incarnata, Desh., var. elegans, Dunker. Viti 
Islands, “ - . 132 
95. Latirus infundibulum, Gel. West Indies, $ - 132 
96. Peristerma Belcheri, Reeve. Indian Ucean, : « 133 
97. Leucozonia cingulata, Lam. Panama,. , z - 133 


98. Leucozonia (Lagena) smaragdula, Linn. Philippines, 133 
100. Leucozonia (Mazzalina) pyrula, Conr. Eocene, Ala., . 133 
1,2. Peistocheilus Scarboroughi, Meek and Hayden. Cre- 


taceous, Western U.S.,_. 5 S 2 . leg 
Puate 49. 
3. Melongena corona, Gmel. West Indies, 3 ; . 134 
4. Melongena morio, Linn. West Indies, . i - 135 
5. Hemifusus ( Thatcheria) mirabilis, Angas. Japan. . 135 
6. Neptunea antiqua, Linn. (Gt. Britain, . . 136 
7. Neptunea decemcostata, Say. New England, : - 136 
8. Neptunea (Volutopsis: Norvegica, Chemn. Boreal, . 137 
9. Neptunea (Heliotropis) contraria, Linn. Spain,  . - 137 
10. Sipho ventricosus, Gray. Newfoundland, < - 137 
11, 12. Sipho (Mobnia) Mohnii, Friele. North Atlantic 0., 138 
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21. Tudicla inermis, Sowb. Singapore, . > : . 40 
PuatE 50. 
22. Pisania pusio, Linn. West Indies, : : - 142 
23. Euthria cornea, Linn. Mediterranean, . . - 142 
24. Metula clathrata, Ad. and Rve. Cape of Good Hope, - 143 
26. Cantharus Tranquebaricus, Gmel. Trenquebsr, i « 148 
26. Cantharus distortus, Gray. Panama, . ; . 148 
27, 28. Buccinum undatum, Linn. Boreal, . 7 . 144 
29. Buccinopsis Dalei,Sby. N. Europe, . . 147 
80, 31. Neobuccinum Eatoni, E. A. Smith. Kerguelen Isl., 147 
82. Volutharpa Perryi,Jay. Japan, . - 148 
38. Chlanidota vestita, Martens. Kerguelen Isl, : 148 
34. Cominella limbosa, Lam., var. lagenaria, Lam. Cape 
of Good Hope, . A 5 . ‘ . 149 
35. Clea nigricans, A. Ad. Borneo, F : AY Us . 149 


36. Clea (Canidia) Helena, Meder. Java, . x . 149 
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10 PULMONATA. 


(Limneide) occur in the English Wealden, but fossil land-snails 
have not been found in strata older than the tertiary in Europe, 
and then under forms generically, and even in one instance spe- 
cifically, identical with living types of the New World (Mega- 
spira, Proserpina, Glandina,and Helix labyrinthica).— Woodward. 

The oldest American fossils of this subclass occur in the 
Carboniferous, 

The lingual dentition of the Pulmonata confirms, in a remark- 
able manner, those views respecting the affinities of the subclass, 
and its zoological value, which have been deduced from the more 
obvious characters afforded by the animal and shell. They have, 
without known exception, rows of very numerous, similar teeth, 
with broad bases, resembling tessellated pavement. Their crowns 
are recurved, and either aculeate or dentated. The lingual ribbon 
is very broad, often nearly as wide as it is long; and the number of 
tecth in a row (though usually a third less) is sometimes as great, 
or even greater, than the number of rows. The rows of teeth are 
straight or curved or angulated ; when the rows are straight the 
teeth are similar in shape; curves indicate gradual changes, and 
angles accompany sudden alterations of form.— Woodward. 

The jaw is single, or is composed of three pieces, never of two 
pieces as in the branchiferous snails. 

In the young snails the temporary vellum is rudimentary or 
absent, with the exception of the maritime genera, in which it is 
well-developed. The firat development of the shell, at least in 
Limax, Clausilia and Helix, is within, instead of on the exterior 
surface of the mantle as in the other gastropods. It is similar 
in most cephalopods, but in these the shell continues internal, 
whilst in most of the pulmoniferous genera it becomes external 
at an early period. 

The Pulmonata are conveniently divided into the orders :— 

1. Sr¥LomMAToPHORA (Geophila, Ads. Nephropneusta, Iher- 
ing).— Eyes at the ends of the superior tentacles. 

2. Basommatopnora (Branchiopneusta, Ihering ‘.—Eyes at the 
hase of the tentacles. 


Orver STYLOMMATOPHORA. 

Terrestrial mollusks having four tentacles, the superior pair 
invaginate or retractile, oculiferous at their extremities. They 
may be divided into Monotremata and Ditremata, according to 
the union or separation of the sexual openings. 

Susorper MONOTREMATA. 
Male and female orifices united ; oculiferous tentacles invertible. 


* Agnatha. Mouth without jaw; generally no median tooth 
in the radula; lips often developed intoefeeler-like appendages ; 
ucck commonly elongated, and peculiarly furrowed on the back. 

















STREPTAXIDZ. 


srnepTaxis, Gray, 1837. 

183%. 

South American; Africa: East Indies. 
but often oblique, profoundly umbili- 
enlarging, deviating from the original 
riure lunar, with or without teeth; lip 
ected. 

of the group is found in the singular 
whorls causing a torsion of the axis of 
















(Epistylia, Pfr., 1877.) © Aperture 
zular. American. S. condidus, Spix. 
Shell similar to that of Hyalina. Front 
sated ; teeth of the radula dayger-shaped, 
. thombic. S. Semzeri, Diring. Argen- 





er. 1855. Shell depressed orbicular. 
. Tadiately striate; umbilicus wide. per- 
flattened ; last whorl not descending at 
+ > vie reriphery rounded; aperture large. rounded 

+ emrme. acute, its extremities approaching. S. ome. 


veitfer, 1855. Shell conoidal or diacoidal; 
outer lip armed with teeth. S. dixcus, Pfr. 

Pteitter, 1877. Typical group. 9. contusuz, 
se. Scomboides, d'Orb. (xcii, 50: 8. deformia, Fer. 





f xs Lar MN, Preitfer, 1855. Shell ovate: parietal wall and 
te acted with teeth. S. bulbulus, Morelet. 





OvrpraLortyx, Bittger, 1875. 
sear Besse. 0. sipracustata, Bittger. Fossil. 
sail uviferm, subperferated, conical and costulated above, 

waved Neiow; Inst whorl very large, a little contracted at the 
ergure aperture small, a little oblique, semilunar; outer lip 
prey dare: eolumella thickened at the base, reflected over 
sex va iwal perforation: parietal wall with a horizontal plica- 
wan apposed to be relnted to Streptaxis. 

Esyea, H.and A. Adams, 1855. 
ica, Mauritius, Madagascar, India, ete. 
58). Liberia. 








tear SS at 3 
Ladera, Lest ( 3 3 
* indrical, slightly rimate, apex obtuse, smouth, 


‘at sub 
mie: byaline whorls flattened, the last narrow, auleate 
ant 





the middle, lamellate within, with a strong plait 
ee the columella; aperture subcircular; parietal lamella 
ee iuwants and situated close to the right margin; 





18 HELIOOIDBA. 


GonosPrra, Swainson, 1840. (Gibbulina, Pfr., 1855.) Typical 
group. G. palanga, Fer. (xcii, 65). Isle of France. 

NEYILLIA, Martens. Whoris narrow, with strong perpendicular 
ribs. 3sp. Mauritius. G. clavulata, Lam. 


Ravenra, Crosse, 1873. 
Distr.—R. Blandi, Crosse (xcii, 66). Curagao. 
Shell allied to Spiraxis and Pupa, turreted, imperforate, sub- 
hyaline, columellar margin spirally twisted, outer margin bent 
inwards, and with a strong tooth in the middle. 


Famity HELICOIDEA. 


Shell heliciform, with usually depressed conical spire, and 
umbilicated ; outer lip simple. 
Animal differing from the true Helices by the absence of a jaw. 


Raytipa, Albers, 1860. 

Distr.—31 sp. Australia, Tasmania, New Caledonia, etc. 2B. 
bullacea, Pfr. (xcii, 67). Australia. 

Shell umbilicate, thin, convexly depressed ; undulately rugose 
or striate; spire slightly elevated; whorls four or five, slightly 
flattened; umbilicus wide and deep; aperture oblong-ovate, 
sometimes dentate within; lip simple, acute, its extremities 
approaching. 

Viviparous. Teeth rather few, oblique, arcuated. 

DIPLOMPHALUS, Crosse and Fischer, 1878. Shell discoidal, 
planorbiform, spire depressed ; peristome simple, connected by 
a much-developed parietal callus. 13 species. New Caledonia, 
New Zealand, Australia. D. Megei, Lamb. (xciii, 68,69). N.Cale- 
donia. Differs from Rhytida by the very wide umbilicus and 
sunken excavation of the upper face of the shell; in the radulsa 
by the equal size of the lateral teeth. 


Guestierta, Crosse, 1872. 
Distr —G. Powisiana, Pfr. New Grenada. 
Shell imperforate, corneous, thin, depressed, quite involute, 
the last whorl only visible; aperture like that of Nautilus; peris- 
tome thin, simple. Animal unknown. 


Arnorg, Albers, 1860. 

Distr.—A. caffra, Fer. So. Africa. 

Shell very thin, subglobose, costulately striate, with narrow 
umbilicus; spire not prominent, obtuse; whorls four, ventricoge, 
strongly striated, the last descending at the aperture; aperture 
large, semiovate; lip simple, acute; columellar margiu widely 
Teflected. 

Teeth very long, subulate, arranged in converging lines. 























26 ZONITIDZ. 


Borneo. N. levipes, Mill. (xciii, 86). Malabar. N. Janus, 
Chemn. (xciii, 87). Malacca. 

oxytes, Pfeiffer, 1855. Shell solid, obliquely striate or plicate, 
depressed, carinate, umbilicate; peristome expanded, thin, 
edentulous; columellar margin thickened. N. orytex, Benson. 

ROTULA, Albers, 1850. (Pachystyla, Mirch, 1852. Trocho- 
morpha, Albers, partim.) Shell subperforated; spire depressed 
conical ; last whorl carinated at the periphery; columella very 
short, vertical; lip simple. 19 sp. Mauritius, India, East 
Indies. 

PACHYSTYLA, Mirch (restricted), 1852. N. tnversicolor, Fer. 
(xciii, 89... Mauritius. 

EREPTA, Albers, 1850. Shell with columellar tooth. WN. sty- 
lodon, Pfr. (xciii, 90). Mauritius. 

C#LATURA, Martens. Shell spirally sculptured. 

CALDWELLIA, H. Adams. Shell small, fragile, translucent, 
trochiform. 2. philyrina, Morel. 

Buysora, Albers, 1850. Shell rugosely striated above, polished 
below ; the last whorl depressed, dilated anteriorly, excavated 
around the umbilicus. MN. monozonalis, Lam. (xciii, 85). 
Amboina, 

TROCHONANINA, Mousson, 1869. (Martensia, Semper, 1870.) 
12sp. East Africa, East Indies, Polynesia. WN. Lychnia, Gray 
(xciii, 88). Singapore. 

zinai8, Martens. Shell heliciform, with a simple peristome ; 
hinder extremity of the foot with mucous pore and a little 
prominence above it; jaw smooth, with median projection; 
marginal teeth of the radula bicuspidate. N. radiolita, Martens. 
Zanzibar. 

EUPLECTA, Semper. Shell striated or ribbed above. Cervical 
lobes of the mantle developed, the left subdivided into two; 
shell-lobes rudimentary. 9 sp. Philippines. N. Buholensis, Pfr. 

ORPIELLA, Gray, 1855. Shell thin, rounded, depressed, with 
four-and-a-hulf convex whorls, the last somewhat flattened 
basally. Animal with the anal lappet of Nanina covering the 
mucous pore, and six other smaller ones between this and the 
shell, arranged in a double series along the back of the tail. 
N. scorpio, Gould. Fiji Islands. 

xesta, Albers, 1850. (Xestina, Pfeiffer.) Shell perforate or 
narrowly umbilicate, orbicularly depressed, smooth, usually 
polished; aperture large, rounded ovate; margin acute; colu- 
mellar margin dilated and reflexed. NV. citrina, Linn. (xciii, 30). 
Moluccas. 

BENsONIA, Pfeiffer, 1855. Not characterized. N. splendens, 
Hutton. 

MACROCHLAMYS, Benson, 1832. (Tanychlamys, Benson, 1834.) 
Limited by Semper to the species of Nanina, the shells of which 
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at the periphery. N. conoidalis, Ad. and Reew 
Philippines. 

tuapsia, Albers, 1860. Shell orbicularly de 
lucid, undulately decussated, narrowly perf 
slowly increasing ; peristome simple, acute 
narrowly reflected, N. troglodytes, More! 


Famity HELICI’ 


Shell spiral, usually thicker than ¢ 
with retlected lip, the aperture eder 
Animal capable of complete r 
jaw finely striate, or ribbed, e ~ 

tricuspid, laterals bicuspid or ’ 
cusp, marginals usually wid 
three small cusps (xili, 59) 
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carinate. 28 sp. Mediterranean region. 4H. filimargo, Ziegler 
(xeiv, 47). 

Xeroleuca, Kobelt, 1817. Shell peculiarly sculptured; without 
markings. 4sp. Northern Africa. H. Mograbina, Mor. 

Helicopsis, Fitz., 1833. (Candidula, Kobelt, 1871.) 40 sp. 
Mostly Europe and Syria. H. striata, Drap. 

Turricula, Beck, 1837. (Obelus, Hartmann, 1840. Crenea 
[pt.], Albers, 1850.) Shell conical, perforate or umbilicate, 
usually costulate, last whorl more or less angulated at the 
periphery. 1. pyramidata, Drap. (xcvi,49). 38sp. 8. Europe, 
N. Africa, Syria, etc. 

Cochlicella, Risso, 1826. (Elisma, Leach, 1840. Longseva, 
Muhlf.) Shell narrowly perforate, turreted-conical, white, 
fasciate; whorls 6-9, the last usually subangulate; aperture 
rounded-oval; peristome simple, acute, the margins approaching. 
Hi. acuta, Mill. 9sp. Southern Europe, etc. 

OCHTHEPHILA, Beck, 1837. Shell umbilicated or perforated, 
trochiform or subdiscoidal, striate, ribbed or granulate; whorls 
4-8, the last carinated or angulated, deflected near the aper- 
ture; aperture circular or subcircular; peristome continuons, 
the extremities joined by a ridged callus, more or less thickened, 
a little reflected. 23 sp. Canary Islands, Madeira. 

Hystricella, Lowe, 1854. Shell conuloid or trochiform. H. 
bicarinata, Lowe (xev, 50). Madeira. 

Geomitra, Swains., 1840. (Coronaria, Lowe, 1854.) Shell 
mammillate. H. coronata, Desh. 

Heterostoma, Wartmann, 1844. (Spirorbula, Lowe, 1854.) 
Shell planorbiform. 4. paupercula, Lowe. 

Trus, Lowe, 1854. (Placentula, Pfr., 1855.) Shell turbinately 
depressed. H. depauperata, Lowe. 

Placentula, Lowe, 1854. Shell discoidally depressed. H. 
Maderensis, Wood. 

Actinella, Lowe, 1854. (Rimula, Lowe, 1854. Caseolus, 
Lowe, 1854.) Shell narrowly umbilicated or subperforated, 
globosely depressed ; the last whorl more or less carinated or 
angulated, slightly deflected in front; aperture oblique; peris- 
tome simple, plaited within; lip reflected at the base, its extrem- 
ities more or less approaching and connected by a callus. 18 sp. 
Madeira. H. compacta, Lowe. 

Tectula, Lowe, 1854. Shell umbilicate or narrowly perforate, 
depressed pyramidal, scabrously granulate; last whorl carinate ; 
peristome simple, callously labiate within, the approximating 

ins joined by a thin callus. H. Bulweri, Wood. 8 sp. 
Madeira. 

Craspedaria, Lowe, 1854. Shell with revolving ribs. H. del- 

vhinula, Lowe. 2sp. Madeira. 
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or globosely depressed ; whorls 4—7, the last anteriorly deflected, 
somewhat angular usually, convex at base, compressed around 
the umbilicus; aperture elliptical-rounded ; peristome more or 
less thickened, reflected, its extremities approaching. H. ctca- 
tricosa, Miill. (xcvi, 95). 7 sp. China, Japan. 

acusTa, Albers, 1860. Shell umbilicate, thin, globose, closely 
striated, shining; last whorl large, rounded; spire subconical, 
aperture scarcely oblique, lunately rounded; peristome simple, 
acute; columellar margin dilated, reflected. 11 sp. China, 
Japan. 4. ravida, Benson. 

sATsUMA, Adams, 1868. Shell globosely conoidal, perforate; 
lip reflected, the lower portion and base of shell plane. H. Lar- 
gillierti, Phil. 6 sp. Japan. 

tTRracHia, Albers, 1860. Shell umbilicate, depressed, thin, 
roughened by minute granules; spire scarcely elevated ; whorls 
four, somewhat flattened, the last deflected at the aperture and 
constricted in front; aperture obliquely subcircular; peristome 
thin, expanded, margins approximating, joined by a thin callus. 
H. asperella, Pfr. 22 sp. India, East Indies. 

ANGASELLA, Adams, 1863. H. cyrtopleura, Pfeiffer. 3 ap. 
Australia. 

EurystoMA, Albers, 1850. Shell narrowly umbilicated, glo- 
bosely depressed, calcareous; whorls five, the iast convex at base, 
deflected near the aperture; aperture oval, contracted by the 
last whorl; peristome lipped, wide, its extremities approaching 
and joined by a callus; columellar lip straight within, dilated, 
nearly touching the umbilicus. H. vittata, Miill. (xev, 58). 
Ceylon. 

puasis, Albers, 1850. Shell umbilicated, thin, depressed, 
convex at the base, spire a little elevated ; whorls four, rapidly 
increasing; aperture vertical, oval; peristome simple, sharp; 
columellar lip dilated, reflected. HH. Menkeana, Pfr. Cape 
of Good Hope. : 

cocHLEA, H. and A. Adams, 1855. Shell more or less globular, 
solid, colored; usually banded ; peristome thickened or reflected; 
aperture rarely dentate. H. aspersa, Miill. 

Odontura, Crosse and Fischer. Shell narrowly umbilicate, 
depressed globular, granulate or hairy ; peristome reflected. Jaw 
with numerous longitudinal ribs and close transverse strie; 
hinder part of foot with a median serrated keel. H. Ghiesbreghti, 
Nyst. (xev, 52). Mexico. 

Lysinoé, H. and A. Adams, 1855. (Aglaja, Albers, 1860.) Shell 
umbilicate, orbicularly convex, banded; whorls 44-6, the last 
deeply deflected in front ; aperture broad-lunate, oblique ; perie- 
tome thickened, expansively reflected, white, the margins ap- 
proaching ; that of the columella partially covering the umbilicus. 
H. fidelis, Gray (xev, 53). 36 8p. Oregon to Peru. 
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the animal. Jaw ribbed. Lingual membrane with tricuspid 
central teeth, bicuspid laterals, and quadrate marginals. 

The animal has the peculiarity during estivation of forming a 
testaceous covering extending from the peristome over the 
parts not protected by the shell. 

The body is not attached its whole length to the foot, the 
viscera forming a turbinate spiral mass, partially protected by 
the shell. 

AMPHIBULIMA, Blainy., 1825. 

Distr.—8 sp. West Indies. A. patula, Brug. (c, 37). 

Shell oval, ventricose, ragose, membranaceous, paucispiral ; 
spire small ; last whorl very large, angular; aperture very large, 
rounded-oval ; peristome acute. 

Animal capable of withdrawing into its shell. Jaw plicate,, 
the plice angulated at the centre; central tooth very long, 
middle cusp of the lateral teeth swollen; marginals short, 
tricuspidate. 

RHODONYX, Fischer, 1873. (Mastogyra, Ancey, 1881.) A. 
rubescens, Desh. Guadeloupe. Shell resembling Succinea. 

sIMPULOPSI8, Beck, 1837. Shell semioval, very thin, membran- 
aceous, paucispiral, the last whorl ventricose; aperture very 
large, oblique, rounded-oval; columella arcuated; peristome 
simple, sharp. A. rufovirens, Moric (c, 38. 20 sp. Brasil, 
West Indies. : 

Platysuccinea, Ancey, 1881. Shell approaching Succinea. S. 
Portoricensis, Shuttl. 


Famity ORTHALICID.E. 


Shell bulimiform, thin, ventricose. Jaw with a triangular 
median portion, and on either side oblique imbricating plates, 
free in front and adhering behind (xiii,58!. Central and lateral 

* teeth quadrangular at base, with broad central and radimentary 
lateral cusps; marginal teeth hicuspidate. Living upon trees, 
and secreting during the dry season a thick coriaceous epiphragm. 


Ortacicus, Beck, 1887. 

Distr.—32 sp. Tropical America. OQ. Bensont, Reeve 
(xeviii, 37). 7 

Shell imperforate, oval, conic; whorls seven or eight, the last 
longer than the spire; aperture rounded-oval; columella nearly 
straight, but little thickened ; peristome simple; lips united by 
a thin callus. 

Sultana, Shuttl., 1856. Inflated, apex pitted. 0. Dennizons, 
Reeve. 

Zebra, Shuttl., 1856. Narrower, apex smooth. Q. undaia, 
Brug. (xcviii, 38). 

























































































88 SUCCINEIDZ. 


Animal limaciform, blunt before, short behind; tentacles 
simple; mantle large, central, its margins holding the edges o& 
the external shell; no longitudinal furrows above the margin of 
the foot, and no caudal mucous pore; no distinct locomotives 
disk; external respiratory and anal orifices on the right centray 
margin of the mantle; generative orifice below and behind the 
right eye-peduncle, 

Shell external, its margins embedded in the mantle, rudi. 
mentary, paucispiral, oval, depressed, unguiform. 

Jaw smooth, with median andsaccessory quadrate plate. Lin. 
gual membrane with tricuspid centrals, tricuspid laterals, and 
multifid quadrate marginals. 


Hyamax, H. and A. Ad., 1855. 


Distr.—Mauritius, Nicobar Islands. H. pellucidus, Quoy 
(ei, 49, 50). 

Animal limaciform, swollen at centre, blant before. and 
tapering behind; tentacles simple; mantle large, central, con- 
cealing all but a small opening; an internal shell-plate ; no fongi- 
tudinal furrows above the margin of the foot, and no caudal 
mucous pore ; no distinct locomotive disk ; external respiratory 
and anal orifices on the central right margin of the mantle; 
orifice of combined genital system on right side of head. half 
way between eye-peduncle and mantle. 

Shell large, rudimentary, thin, oval, unguiform, non-spiral. 

Jaw smooth with blunt median projection and accessory 
quadrate plate. 

Lingual membrane with tricuspid central teeth, multifid 
laterals, and quadrate marginals, 


Lirgoris, Blanford, 1863. 

Dixtr.—3 sp. India, Tahiti. LZ. rupicola, BI. (c. 40). 

Shell external, auricular, ovate, thin, with an external longitu- 
dinal carina and corresponding internal sulcus ; aperture rather 
large, continuous; spire small. The animal has large eyes, on 
short, retractile peduncles tumid towards the base: inferior 
tentacles not visible ; foot short, pyriform. 

Jaw oxygnathous ; radula like Helix. 

The position of this genus is uncertain; it appears to agree 
with the Succineide in the want of inferior tentacles, but differs 
in the character of the jaw. 


Cartine.ta, Pease, 1871. 
Distr.—3 sp... Polynesia. C. rubida, Pease. C. explanata, 
Gld. (¢, 34). 
Shell planulate, fragile, spire rudimentary. Arboreal. 
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tide may be noticed crawling on the sands in nearly two fathoms 
of water. 
Scapasus, Montfort, 1810. 

Syn.—Pythia, Bolten ? 1798. Polyodonta, Fischer, 1807. Stri- 
gula, Perry, 1811. 

Distr.—48 sp. India, East Indies, Philippines, Australasia, 
S. Lesssoni, Bl. (cii, 73). 8. trigonus, Trosch. (cii, 74). 

Shell oval, laterally compressed ; spire sharp, conoidal; all 
the whorls with varices upon the narrow, angulated sides; 
umbilicus rimate; aperture exteriorly large, reflected, interiorly 
much contracted by laminated lips on both sides, the edges of 
which are toothed. Foot oval, not bifid behind. Terrestrial, 
living in woods near the shores, and loving darkness ; only active 
after a rain; ovipositing on the trunks of trees. 


PrecorreMa, H. and A. Adams, 1853. 

Syn.—Lirator, Beck ? 1837. 

Distr.—27 sp. Red Sea, East Indies, Philippines, Australia 
to Sandwich Islands. P. clausa, Ad. (cii, 75). 

Shell oval-conic or subfusiform, solid, usually spirally grooved ; 
spire conical, sharp; aperture oblong, contracted; columellar 
lip with three plicee, one of which is bifid ; peristome thickened, 
usually varicose, bidentate or tridentate within. 


Atcextia, Leach, Gray, 1847. 

Syn.—Phytia, Gray, 1821. Ovatella, Moquin-Tandon, 1847. 

Distr.—21 sp. United States, West Indies, Madeira, Europe. 
A, denticulata, Mont. (cii, 76). 

Shell oblong-oval, thin, spire acuminate; last whorl large, 
rounded at base; columella with an oblique plait; aperture 
contracted by teeth, and sometimes by a callosity of the outer 
lip. 

Vrentacles cylindrical, swollen near their extremities, which 
sre pigmented ; eyes at their internal base; foot elongated, 
obtuse, without transverse division. 

monica, IT. and A. Adams, 1855. Shell oblong-conic, spire 
elevated; whorls with revolving striw; inner lip rather thick, 
with three dentiform plications. European. 4. Firmini, Payr. 
cii, 98). 

: Lanes Sandberger. Columellar wall biplicate, base of 
columella triplicate, lip denticulated within. A. dentiens, Desh. 
Fossil. Basin of Paris. 


Carycuium, Miiller, 1774. 
Syn.—Saraphia, Risso, 1826. Auricella, Jurine, 1817. 
Distr.—15 sp. Europe, Africa, United States. Fossil. Jur- 
assic—. C. minimum, Miill. (cii, 77, 78). 
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Famity OTINIDA. 


Shell external, paucispiral, auriform or pileiform; apertare 
large, oval; peristome simple. 

Jaw with a superior quadrangular projection as in Succinea; 
radula with simple, narrow, unicuspid laterals, and bicuspid 
marginals. 

These mollusks unite with an animal resembling Auricula, the 
shells of an Ancylus or Lamellaria. 

Differs from Auriculidie in having flattened tentacles, and 
from Limneide in having the eyes on the upper part of the 
base of the tentacles, instead of at the inner edge of the base, 
and in having colored shells. Amphibious. 


Orina, Gray, 1847. 

Distr.—Europe. 0. otis, Turton (ciii, 2). 

Shell thin, globular-sigaretiform, paucispiral ; whorls rapidly 
enlarging ; aperture very large, oval; columellar lip smooth; 
outer lip simple, sharp. 

Tentacles nearly obsolete; eyes sessile, on the upper part of 
the head at their hind bases. Foot divided by a transverse 
groove across its centre, and furnished with a creeping disk at 
each end. 

These animals, whose shells so closely resemble those of 
Velutina, inhabit chinks of rocks between tide-marks. They 
progress in the same manner as Pedipes, by alternately fixing 
and moving forwards the anterior locomotive disk. 


Camptonyx, Benson, 1858. 

Distr.—C. Theobaldi, Benson (ciii, 4). India. 

Shell cap-shaped, obliquely conical, with a subspiral tree apex 
directed to the right side; surface with an external longitudinal 
ridge, and corresponding internal furrow extending from the 
apex tothe right margin; aperture large, ovate, entire, expanded 
at the margin. The shell is like a Pileopsis, with a respiratory 
channel on the right side. 

“Animal with the respiratory orifice on the edge of the mantle. 
Eyes sessile at the middle of the hinder part of the base of the 
tentacles, and are visible only from above; tentacles rather 
conical than angular; upper mandible conspicuons, slightly 
lobed ; lingual ribbon broad, with 86 rows of teeth, 87 in a row 
(43.1.43) ; they have simple obtuse hooks as in Ancylus; the cen- 
tral row only differs in being symmetrical; the laterals diminish 
gradually from the 14th to the 43d, and a second cusp makes its 
appearance, and increases until the three near the margin are 
regularly bicuspid.”— Woopwarp, 

The habits of C. Theobaldi are terrestrial, although it lives 
attached to rocks, like Patella. 
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surface of the water, anchoring or letting themselves down occa- 
sionally by means of a glutinous thread. As is frequently the 
case in fluviatile shells, the apex of the spire is usually eroded. 
A. Panly has studied the respiration of the Limneidee, and from 
numerous observations and experiments, comes to the following 
conclusions: The Limneide, under natural conditions, come 
to the surface of the water in order to breathe air at intervals 
varying from a few minutes to several hours, chiefly according 
to the facility of reaching the surface by creeping. Under water 
the pulmonary orifice is kept closed, and is not extended by 
water; only very young snails have it open and filled with water, 
and this only before they begin to breathe air. If bubbles of 
air are present, as in shallow ponds containing many water-plants, 
or in an aquarium, the Limnwide make use of these bubbles for 
their respiration. Adult specimens kept from air can survive 
for ninety days, but they respire only by the skin,and never use 
the pulmonary sac as a water-respiring organ. But as the young 
snails, in the egg and some time after being hatched, receive 
water in their pulmonary orifice, it is possible that those which 
live at a considerable depth may retain this sort of respiration 
during their whole life, together with respiration by the skin. 
S. Clessin thinks that the Limneide normally respire water, . 
and that they are compelled to come to the surface and respire== 
air only by unusually high temperature. (Mal. Bl., xxiv, pp- _ 
175, 176.) 

The following arrangement of the genera of the family iss 
mainly that proposed by Mr. Wm. H. Dall. 


“Suaramny LIMNEINA. 
Shell spiral, the spire more or less elongated. 





Liwnaa, Lam., 1798. 

Etym.— Limnaios, marshy. Pond-snail. 

Distr.—200 sp. Europe, Asia, America, north of the Equator, 
Polynesia. Fossil, 75 sp. Wealden—, Europe; Laramie—, N. 
America. 

Shell normally dextral, oval-oblong, thin, corneous, translucid ; 
spire sharp, more or less acuminated; last whorl ventricose; 
aperture oval, ample, rounded in front; columellar lip with an 
oblique plait entering above. 

When the ponds are dried np in seasons of drought, these ani- 
mals bury themselves in the mud, strengthen the outer lip of 
their shells by an internal rib, and close the aperture by means 
of un epiphragm like hibernating Helices. Their mode of prop- 
agation is very singular—three or more individuals being united 
in a chain for that purpose. Leach has remarked that, in conse- 
quence of the sexual parts being distant from each other, one 
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AmpnipspLea, Nilsson, 1822. 

Syn.—Myxas, Leach, teste Turton, 1831. 

Distr.—18 sp. Europe, East Indies, Australia, Philippine, 
A. glutinosa, Miill. (ciii, 10). 

Shell globular, ventricose, thin, transparent ; spire very sho» ayy 
depressed ; aperture very large; columella without fold; ou-te_ 
lip sharp. 

Animal with the mantle-margins developed, partly covering 
the shell ; tentacles flat, triangular. 


Erinna, H. and A. Ad., 1858. 

Distr.—Sandwich Islands, Isle of Bourbon. EF. Newcomi — 
H. and A. Ad. (ciii, 11). 

Shell semiglobose, thin, horny, olivaceous, longitudinally finel»— 
striated ; spire very short, obtuse, apex rather eroded, last whor. 
ventricose ; aperture large, semiovate; inner lip posteriorly ——w 
ascending on the body-whorl; columella straight, excavated A, 
and with a curved, elevated, external ridge continued in fron t 
into the outer lip, which is simple and acute. 

The shell much resembles Lithotis, Blanford, but the descripammm- 
tions of the animals differ. 


Lantzia, Jousseaume, 1872. 

Distr.— L. carinata, Jouss. Isle of Bourbon. Living in mos—=as, 
at 1200 metres altitude. 

Shell auriform, with very short spire, last whorl tricarinates= ; 
peristome thickened within; columellar lip flattened, forming 
septum. Foot large; tentacles flattened, triangular, with ey es 
on prominences at their base, interiorly ; jaw fibrous, of three 
segments. 

? Caneragtia, Issel, 1874. 

Distr.—C. splendens, Issel. Borneo. 

Shell small, cylindrically conical, summit truncated by erosion, 
suture lacerated, irregular, aperture entire, without plications or 
teeth, lip simple. bs 

Appears to partake somewhat of the chnracters of Auricula. 


Puysa, Draparnaud, 1801. 

Etym.— Physa,a pouch. 

Syn.—Rivicola, Fitz., 1833. Isidora, Hald. 

Distr.—100 sp. North America, Europe, East Indies. Fossil, 
48 8p. Wealden—, Europe ; Cretaceous—, N. Am. P. ancillarta, 
Say (ciii, 12). P. fontinalix, Linn. (ciii, 13). 

Shell ovate, sinistrally spiral, thin, polished ; aperture rounded 
in front. 

Animal with long, slender tentacles; the eyes at their bases; 
mantle-margin expanded and fringed with long filaments. Jaw 
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PLESIOPHYSA, Fischer, 1883. Shell rather short. Central toute 
of the radula 5-cuspidate, the median cusp the longest. P. striata, 
aOrb. W. Indies. 

PECHAUDIA, Bourg., 1882. Shell like Physopsis, but dextral, 
oval, transparent ; columellar axis with a white lamella, strongly 
truncate at the base. P. Letourneuxi, Bourguignat. Algiers. 


Camproceras, Benson, 1842. 

Distr.—3 sp. Swamps, in India. C. terebra, Benson (c, 35). 
1 fossil species. Eocene; Sheerness-on-Sea, England. 

Shell sinistral, imperforate; whorls three or four, separate, 
flat, carinated above and below; suture widely and profoundly 
excavated; aperture large, elongate-elliptical; peristome thin, 
continuous. 

Animal has two obtuse, filiform tentacles, with large eyes 
placed between them; mantle not larger than the lips of the 
shell; foot short. 

The description of the animal corresponds nearly with the 
Limnophila, and the sinistral shell has caused authors to place 
it in Physade. 

Cnitina, Gray, 1831. 

Syn.—Dombeya, d’Orb, 1837. Potamophila, Swn., 1840. 

Distr.—18 sp. South America. Fossil, 1 sp. Miocene; 8, 
Am. C. puelcha, d'Orb. (ciii, 22). It replaces the Limnea of — 
North America; lives in clear running streams. 

Shell dextral, oval, rather thin, usually ornamented with dark_ 
spots or wavy bands; columella thickened, with one or two 
strong, prominent folds, peristome simple. Tentacles large, 
flattened, with sessile eyes at their superior face; pulmonary 
pouch with a well-developed protecting lobe; foot large, dilated 
in front, attenuated behind ; genital orifices on the right side. 
No jaw? Central tooth small, 5-cuspidate, laterals and marginals 
multicuspidate, with a superior, external prolongation. 

PSEUDOCHILINA, Dall, 1870, Shell thin, covered with a rough 
fibrous epidermis ; spire elevated, acute. C. Limneformis, Dall. 
Chili. 

PITHARELLA, Edwards, 1860. 

Distr.—P. Rickmani, Ed. “ Woolwich and Reading Series,” 
Peckham and Dulwich, London. 

Shell partaking of the characters of Limnsa and Chilina, sub- 
cylindrical ; aperture oval, rounded in front, narrowed behind; 
columella straight. or very obliquely twisted, arched anteriorly ; 
outer lip simple, acute ; inner lip thickened. 

The species is associated with estuarine shells, remains of 
mammals and terrestrial plants. 
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land, Pacific, Galapagos, Peru, Cape Horn, West Indies, W. 
Coast of N. America. Fossil,3 sp. Miocene—; France. Type, 
S. stpho, Sowerby (cii, 97). 

Shell somewhat like Patella; apex subcentral, posterior ; mus- 
cular impression horseshoe-shaped, divided on the right side by 
a deep siphonal groove, which produces a slight projection on 
the margin. 

Animal with a broad head, bilobed but not tentaculate ; eyes 
sessile on prominent.rounded lobes; pulmonary chamber covered 
by a lobe of the mantle; the rudimentary branchie form trian- 
gular folds of the lining membrane of the mantle, connected by 
a raphe. The Siphonarie are found between tide-marks, like 
limpets. 

SIPHONABIA (restricted ), Dall. Shell solid, porcellanous ; apex 
central or subcentral; provided with more or less elevated 
radiating ribs or ridges, which by their projection render the 
margin irregular. S. gigas, Sowb. 

LiRi0LA, Dall, 1870. Shell thin, horny; smooth, or furnished 
with fine radiating lines, which do not interrupt the margin; apex 
marginal or submarginal, twisted to the left of the median line 
in most of the species. S. thersites, Carp. 

anisomyon, Meek, 1860. (Allerya, Morch. Scutulum, Monts ) 
Shell thin, fragile, with subcentral apex, spiral in young indi- 
viduals, and obliterated siphonal fold. Jaw thin, flexible, 
striated. S. patelliformis, Meck and Hayden (cii, 95). The 
type is a cretaceous fossil, but several recent shells also belong 
here. 


? mERCYNELLA, Kayser. Shell large, rounded in outline, unsym- 
metrical, the summit drawn to one side; surface finely radiately 
or concentrically striated, with a strong fold proceeding from 
the apex to the border, and a corresponding depression within 
the shell. H. Beyricht, Kayser. U. Silurian. 


Famity GADINIIDA. 
Characters those of the typical genus. 


Gapinta, Gray, 1824. 

Syn.—Mouretia, Sowb., 1834. Rowellia, Cooper, 1865. 

Distr—10 sp. Mediterranean, Red Sea, Africa, Peru, W. 
Coast of N. Am. G.afra, Gray (cii, 96). Fossil, 1 sp. Sicily. 

Shell obliquely conical; muscular impression horseshoe- 
shaped, the right side shortest, terminating at the siphonal 
groove. 

Animal pulmoniferous, without gills; rostrum bifid. 











1l4 DENTALUDS. 


shell. He arms himself with a long spear, the shaft made o. 
light deal, to the end of which is fastened a strip of wood placed 
transversely, but driven full of teeth made of bone, resembling 
exactly a long comb with the teeth very wide apart. A squaw 
sits in the stern of the canoe, and paddles it slowly along, whilst 
the Indian with the spear stands in the bow. He now stabs the 
comb-like instrument into the sand at the bottom of the water, 
and after giving two or three such stabs draws it up to look at it; 
if he has been successful perhaps four or five Dentalia have been 
impaled on the tecth of the spear.’ At one period, perhapsa 
remote one in the history of the inland tribes of Indians, Den- 
talia were worn as ornaments; these are found in old graves, 
quite 1000 miles from the sca, mixed with stone beads and smal] 
bits of nacre of the Haliotis, of an irregular shape, but witha 
small hole drilled through each piece.”—JEFFREYs, Brit. Conch. 

D. ergasticum, a monster species, dredged by the “ Travail- 
leur,” is nearly four inches (9 cm.) long. 

ANTALE, Aldrov. (Pyrgopolon, Montfort. Entalium, Defrance. 
Pharetriuin, Kinig.) Shell tubular, much prolonged, smooth, 
the posterior end with entire margin, the internal tube slightly 
projecting, and usually with a roundish opening. D. Tarentinum, 
Lam. Europe. 

ENTALIS, Gray, 1840. (Antalis H. and A. Ad.,ez parte.) Shell 
tube-like, slightly curved, longitudinally ribbed or sometimes 
striated, gradually tapering towards the posterior end, which 
has the margin on the ventral or convex side provided witha 
short and broad fissure. Type, D. entalis, Linn. D. Delexserti, 
Chenu (ciii, 1). The posterior end is usually longitudinally 
striated even when these strim or ribbings become obsolete 
towards the aperture. The supplementary or embryonal pro- 
jecting tube is not always present, being frequently lost. 

FUSTIARIA, Stoliczka, 1868. Shell tubular, thin, usually slightly 
curved, smooth, posterior end with a long, linear slit on or near 
the ventral side. D, eburneum, Lam. 


Supramity SIPHONODENTALIUNE. 


Posterior aperture of the shell entire or with several notches, 
and without supplementary tube. Foot elongated, worm-like, 
provided at the tip with a circular disk, the edges of which are 
beset with papill ; edge of the lateral plates of the radula dis- 
tinctly tridentate. (Order Siphonopoda, Sars.) 

The shells resemble the Dentaliinw, but as they appear usually 
to inhabit deep waters they always consist of a thin substance; 
the posterior end is generally less pointed and more widely 
opened, 
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Crass PELECY PODA. 


(Lamellibranchiata, Conchifera, Bivalves.) 
Acephalous mollusks, or those without a head, are laterally 
symmetrical, the organs being enclosed in a mantle, one 
leaf or fold of which envelops each side, and is itself covered 
and protected by a valve of the bivalve shell—which is always 
present. They all breathe by means of gills only, and are there- 
fore inhabitants of water, either salt or fresh. The mantle is 
usually open on the edge, but sometimes its leaves are united 
more or less, when the mantle is said to be closed; it is some- 
times tubularly prolonged posteriorly into a siphon. Betweem 
the lobes of the mantle lay the gills or branchie, two on each 
side, leat-like and striate. The most prominent organs of the= 
body are the liver and viscera. The cerebral ganglion is situate 
above the mouth, and communicates with the other near or dig— 
tantly situated ganglia. The mouth is at one extremity, the 
anus at the other; the former is provided with four small, trian- 
gular, fleshy leaflets, the extremities of the lips, used partly as 
tentacles. The heart is in the dorsal region; it has but one 
ventricle, and the circulation is simple. The foot is a somewhrd 
fleshy mass, atrophied in the adherent species, usually suitable for 
digging, but rarely very useful for other locomotion. The prin- 
cipal muscles are: (1) those controlling the movements of the 
foot, which have their insertion upon the valve, partly near the 
hinge, partly near the adductors, forming pedal scars; (2) the 
adductor muscles, which, running through the mass of the 
animal, are inserted upon the middle or sides of each valve, 
forming adductor scars or impressions. When the adductor 
muscle is single, it is generally centrally situated, as in the 
oyster, and such bivalves are termed monomyary; when double, 
one is at either side of the valve, and such mollusks are termed 
dimyar. The contraction of these muscles closes the valves; 
when relaxed, the valves open by reason of an elastic ligament 
which joins them together at the dorsal or hinge-line. 
Mostly diecious. No sexual union, fertilization being accom- 
plished by the surrounding water containing the male element. 
Shell composed of two valves, but with occasionally smaller, 
supernumerary pieces about the hinge; this latter is either s 
plain line, or more or less thickened internally, and provided 
with interlocking teeth and fossets. Some shells, from their 
shape, cannot be completely closed, or at least portions, front or 
back, or both, are always gaping. 
The form of the shell, number and position of the retractors, 
scar of the mantle-margin, the hinge, its condition as to teeth, 
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Distr.—21 sp. Red Sea, Java, Australia, New Zealand; in 
sand. Fossil, 1 sp. (A? Leognanum, Honing. Miocene ; Bor- 
deaux.) 

Shell small, equilateral, cemented to the lower end of a shelly 
tube, the umbones alone visible externally ; tube elongated, 
closed below by a perforated disk with a minute central fissure; 
siphonal end plain or ornamented with ruffles. 

Animal elongated ; mantle closed, thickened and fringed with 
filaments in front; foot conical, anterior, opposed to a minute 
slit in the mantle; palpi lanceolate; gills long, narrow, united 
posteriorly, continued into and attached to the branchial siphon. 

WARNEA, Gray, 1858. The siphonal end of the tube fringed 
with from one to several rows of rufiles. A. vaginiferum, Lam. 
(civ, 43). Red Sea. 

PENICILLUS, Gray, 1858. Disk surrounded by a single fringe 
of tubuli; valves not surrounded by wavy depressions on the 
surface of the tube. A. dichotomum, Chenu. 

CLEPsyDRA, Gray, 1858. Fringe of the disk consisting of two 
or three series of tubes; valves not surrounded by wavy depres 
sions on the surface of the tube. A. strangulatum, Chena. 

FuGIA, Gray, 1840. Valves not surrounded by wavy depres 
sions ; covered more or less by a sunken tubercle in front; disk 
of the tube fringed. F. agglutinans, Lam. 

ARYTENE, Gray, 1858. Like Fogia, but the disk not fringed. 
A. Recluztanum, Chenu. 

“HUMPHREYA, Gray, 1858. Tube attached by its base toa shell 
or stone and much distorted in growth. H. Stranget, A. Ad. 
(civ, 44). Australia. 


Supramity CLAVAGELLINE. 


Shell with the right valve only free, the left being imbedded 
in the tube; with or without radiated tubuli on the lower end of 
the tube, 

CiavaceLia, Lamarck, 1807. 

Distr.—6 sp. Mediterranean, Australia, Pacific; 11 fathoms. 
1,14. sp. Cretaceous—; Britain, Sicily, Southern India. 
jell oblung, valves flat, often irregular or rudimentary, the 
left cemented to the side of the burrow, when adult, the right 
always free; anterior muscular impression small, posterior large. 
pallial line deeply sinuated. Tube cylindrical, more or less 
elongated, somet livided by a longitudinal partition; fur- 
nished with a succession of siphonal fringes above, and termi- 
nating below in a disk, with a minute central fissure,and bordered 
with branching tubuli. 

Animal with the mantle closed in front, except a minute alit 
for the foot, and furnished with tentacular processes ; palpi long 
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Red Sea, India, Mauritius, Pacific Islands, Galapagos, Panama; 
30 fathoms. Fossil, 20 sp. Inf. Oolite—; Europe, United 
States. 2. hians, Chemn. (civ, 46). W. Indies. 

Shell regular, wedge-shaped, umbones anterior; gaping widely 
in front, close behind; ligament narrow, external; pallial sinus 
deep ; tube irregular. 

Animal with mantle closed, and thickened in front ; foot finger. 
like, grooved, sometimes byssiferous; siphons long, separate 
only at their extremities; lips simple, palpi sickle-shaped, gills 
unequal, prolonged freely into the branchial siphon. 

R. modiolina perforates shells and limestone; its holes are 
regular, about two inches deep and a half inch diameter; the 
external orifice is hour-glass shaped, and lined with a shelly 
layer which projects slightly. When burrowing in oyster-shells 
it often passes quite through into the ground below, and then 
completes its abode by cementing such loose material as it finds 
into a flask-shaped case, having its neck fixed in the oyster-shell; 
in some fossil species the siphons were more separated, and the 
flasks have two diverging necks. The siphonal orifices are rarely 
four-lobed. 

SPENGLERIA, Tryon, 1861. Valves elongate-cuneiform, tran- 
cated at the posterior end, with an elevated, transversely lamel- 
lated portion radiating from the beaks to the posterior margin. 
R. rostrata, Spengler (civ, 47). West Indies. 


Cucursiruta, Gould, 1861. 
Distr.—C. cymbia, Spengl. (cv, 69). China. 
Shell regular, elongate, equivalve, gaping the whole length, 
anteriorly enveloped by the mantle of the animal. 
Tube very short, ovate or gourd-shaped, composed of succes- 
sive calcareous layers or cups involving bits of shell or sand. 
Attached by one side to shells, etc. 


Famity TEREDIDA. 


Animal vermiform, its two long siphons furnished at their 
extremity with each a testaceous pallet; valves gaping, with an 
interior spoon-shaped process proceeding from the hinge. 
Animal and valves contained within an irregular calcareous 
tube, with which it lines its perforations in timber and clay. 


Teeepo, Linn., 1757. 

Distr.—21 sp. Norway, Britain, Black Sea, Tropics, 119 
fathoms. Fossil, 24 sp. Lias—; United States, Europe. T. 
navalis, Linn. (civ, 48); U.S. 7. Norvegica, Spengler (ov, 
70-13). 

Shell globular, open in front and behind, lodged at the inner 
extremity of a burrow partly or entirely lined with shell; valves 























138 SOLENIDA. 


bose callous plate; valves equal, divided by two radiating 
grooves into three portions; two dorsal valves. 


PENITELLA (Valenciennes), Conrad, 1849. 
Distr._—P, penita, Conr. (civ, 65). California. 
Anterior dorsal plates two, placed side by side, posterior to 
which is a central plate directly over the umbones ; of the 
siphons protected by reflected appendages. 


Manresa, Leach, 1847. 

Distr.—13 sp. World-wide. Fossil; Cretaceous and Tertiary. 
M. striata, Linn. (civ, 66). ‘ 

Valves lengthened behind when full-grown, by a plain border; 
umbonal valves one or two, dorsal and ventral margins often 
with narrow accessory valves; surface impressed with one or 
more furrows. HM. striata burrows in hard timber. . teredin- 
iformia was found in cakes of floating wax on the coast of Cubs. 
(G@. B. Sby.) Bf. Australis in (fossil 2) resin, on the coast of 
Australia. HM. rivicola in timber twelve miles from the sea, in 
Borneo (fresh-water). M. scutata, Eocene, Paris, lines its burrow 
with shell. 

MARTESIA (restricted). One accessory dorsal plate. 

DIPLOTHYBA, Tryon, 1862. Shell with a double accessory 
valve; the principal plate directly over the umbones, with a 
smaller anterior one adjoining. M. Smithii, Tryon. Staten 
Island, N. Y., and Chesapeake Bay, burrowing in oyster-shells. 

PHOLAMERIA, Conrad, 1865. The shell has the form of a short 
Martesia, but without accessory plates ; mothing. else, however, 
occurs in the specific description which would indicate any 
peculiarity to justify the formation of a new genus. ¥. triquetra, 
Conr. Tert.; U.S. 

SCHRUTERIA, Tryon, 1862. Has one preumbonal plate; the 
anterior hiatus is probably closed. M. cordata, Schriter. 


(Solenacea.) 
Famuiy SOLENIDA. 


Sheil elongated, gaping at the ends; ligament external; 
hinge-teeth usually 2-3, compressed, the posterior bifid. External 
shell layer with definite cell-structure, consisting of long prisms, 
very oblique to the surface, and exhibiting nuclei; inner layer 
nearly homogeneous. 

Animal with a very large and powerful foot, more or less 
cylindrical ; siphons short and united (in the typical Solens, 
with long shells) or longer and partly separate (in the shorter 
and more compressed genera); gills narrow, prolonged into the 
branchial siphon. 
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Shell equivalve, globular or suboval, very inequilateral, widely 
gaping posteriorly ; a spoon-shaped process and small cardinal 
tooth in each valve; ligament double, external and internal: 
pallial impression very short and simply arcuated. 

Siphon very short, truncated, scarcely extending beyond the 
valves, Lives in indurated clay at the mouths of rivers, in 
Senegal. 


Famity CORBULIDE. 


Shell small, inequivalve, thick, gaping in front; binge con- 
sisting of a single recurved tooth in one valve, received into a 
fosset or notch in the other. 

Animal unsymmetrical; mantle closed except in front, the 
narrow opening dentate; siphons united, short, fringed. Living 
in the sand or mud on the seashore or in estuaries. 


Coruna, Bruguiére. 

Etym.— Corbula, 2 little basket. 

Syn.—Erodina, Daud. (= Pacyodon, Beck.) Agina, Turt. 

Distr.—13 sp. United States, Norway, Britain, Mediterranean, 
West Africa, China. Inhabits sandy bottoms; lower laminarian 
zone—80 fathoms. Fossil, 120 sp. Inferior Oolite—; Europe, 
India. Laramie—; United States. C. Mediterranea, Costa (cr, 
93). C. sulcata, Brug. (cv, 94). 

Shell thick, inequivalve, gibbose, closed, produced posteriorly; 
right valve with a prominent tooth in front of the cartilage-pit; 
left valve smaller, with a projecting cartilage-process; pallial 
sinus slight; pedal scars distinct from the adductor impressions. 

Animal with very short, united siphons; orifices fringed; anal 
valve tubular; foot thick and pointed; palpi moderate; gills 
two on each side, obscurely striated. 

TzNiopoN, Dunker, 1851. Shell ovately elongated, subequi- 
lateral, smooth, equivalve, and apparently closed, right valve 
with s cardinal tooth under the umbo extending forwards, left 
valve with a distinct marginal cartilage-pit behind the beak 
Type, T. ellipticus, from liassic beds near Halberstadt (Germany. 
The ligament was partially external, partly internal, the valves 
not gaping. 

ANISORHYNCHUS, Conrad. Shell nearly or quite equivalve. 
transversely pyriform, the posterior side being rostrate ; beaks 
nearly equal, and distinctly incurved. Hinge, muscular and 
pallial impressions as in Corbula, except that the cardinal tooth 
is furrowed. 

C. pyriformis, Meek. Associated with fresh- and brackish 
water types. 

PACHYODON, Gabb, 1868. (Anisothyris, Conr.) P. obligua, 
Gabb (cvii, 33-35), Associated with marine and estuary types. 
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rowing in oyster-shells and limestone, in 10-25 fathoms. Fossil, 
20 sp. Tertiary; Europe. S. Binghami, Turton (cv, 96)- 

Shell oblong; right valve with a curved, conic tooth in front 
of the oblique, subtrigonal cartilage-pit. 

Animal with long, thick, united siphons, fringed at the end, 
anal valve conspicuous; foot finger-like, with a byssal groove. 
The prolonged siphons and the short digitiform byssiferous foot 
fairly distinguish the animals of this genus from those of Corbula. 
The hinge is occasionally very similar in both. As a rule the 
teeth in Sphenia become obsolete with age. 


Poromya, Forbes, 1843. 

Etym.— Passing into the genus Mya. 

Syn.—Eucharis, Recluz, 1850. Embla, Loven, 1846. Cumingia 
parthenopea, Tiberi. ? Basterotia, Mayer. 

Distr.—10 sp. Britain, Scandinavia, Mediterranean, Tropical 
America. Fossil, 18 sp. Cretaceous, Eocene; France, Ger- 
many, England, United States. P. granulata, Nyst. icv, 91). 
P. quadrata, Hinds (evi, 26). 

Animal with unequal siphons, clothed with numerous filaments, 
foot narrow and slender. 

Shell suborbicular, subequivalve, and inequilateral, thia. 
transparent, slightly nacreous within; valves closed, surface 
granulated; teeth, in right valve a short but strong cardinal, 
and in the left a minute triangular cardinal and a ridge-like 
lateral on the posterior side. 


Prevropesma, Hirnes, 1859. 

Distr.—Pl. Mayeri, Hirnes (cv, 98,99). Tertiary; Europe. 

Shell oblong or quadrangular, equivalve, closed on both sides, 
one large cardinal tooth in each valve, and a long groove 
extending along the dorsal margin of the shell for the reception 
of the cartilage; there is no indication of the presence of a liga- 
ment. This genus has been proposed for a tertiary shell, Al. 
Maycri, agreeing in general form with Eucharis, but ditfering 
widely in the form of the hinge. 


Corsore.ya, Lycett. 


Distr.—C. curtansata, Phil. Jurassic; England. 

“Shell equivalve, thin, inflated, posteriorly attenuated and 
gaping, anteriorly rounded, hinge with a small, depressed sub- 
conical tooth in each valve, and extended, slightly thickened, 
laminar plate forming a kind of an anterior lateral tooth or 
process.” Ligament and pallial sinus are not noticed. nor are 
they perceptible in the figure. In general form is near Negra, 
but the tooth in each valve would recall Eucharis. Whether the 
anterior laminar process occurs in both yalves and whether it is 











144 ANATINIDA. 


pallial line simple. All the species at present known are from 
North American seas. J. claviculata, Carp. 


Myopora Gray, 1840. 

Distr —12 sp. New Zealand, New South Wales, Philippines, 
UU. striata, Quoy (eviii, 50). 

Shell trigonal, rounded in front, attenuated and truncated 
behind ; right valve convex, left flat; interior pearly ; cartilage 
narrow, triangular, between two tooth-like ridges in the left 
valve, with a free sickle-shaped ossicle; pallial line sinuated; 
structure like Anatina; outer cells large, rather prismatic. 


Myocuama, Stutchbury, 1830. 

Distr.—5 sp. New South Wales; attached to Crasaatella and 
Trigonia, in 8 fathoms water; the fry (as indicated by the um- 
bones) is free, regular, and Myodora-shaped. M. anomioides, 
Stutchb. (eviii, 51-53). Jf. Keppelliaua, A. Ad. (eviii. 54. 

Shell inequivalve, attached by the dextral valve and modified 
by the form of the surface of attachment; posterior side attenu- 
ated; left valve gibbose; cartilage internal, between two tooth- 
like projections in each valve, and furnished with a movable 
ossicle; anterior muscular impression curved, posterior rounded, 
pallial sinus small. 

Animal with mantle-lobes united; pedal opening and siphon 
surrounded by separate areas; siphons distinct, unequal, small, 
slightly fringed; a minute fourth oritice close to the base of the 
branchial siphon; visceral mass large. foot small and conical; 
mouth rather large, upper lip hood-like; palpi tapering, few- 
plaited ; gills one on each side, triangular, plaited, divided ‘by 
an oblique line into two portions; excurrent channels four, two 
at the base of the gills and two below the dorsal lamine. 


( Thracte.) 


ASsTHENOTH £RU8, Carpenter, 1864. 
Distr.—A. villosior, Carp. Cape St. Lucas, L. Cal. 
Shell like Thracia, hinge without teeth, spongy cartilage situ- 
ated in a pit under the umbones, 


Turacta (Leach), Blainville, 1824. 

Syn.—Odoncinetus, Costa. Cinctodonta, Herm. Corymya, 
Agassiz. 

Distr.—27 ep. Greenland, United States, Norway, Britain, 
Mediterranean, Canaries, China, Sooloo; 4-110 fathoms. Fossil, 
86 sp. (Triast) Lower QOolite—; United States, Australia, 
Europe. 7. pubescens, Pult. (eviii, 55). 7. plicata, Desb. 
(cviii, 56). 
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upper margin no trace of a special furrow, and the beaks are 
closely approximate to each other. 


Gresstya, Agassiz, 1842. 
Distr.—50sp. Lias, Jura; Europe. G. zonata, Agass. (cvii,48). 
Shell oval, rather compressed; umbones anterior, incurved, 
not prominent; valves thin, close, smooth or concentrically far 
rowed; pallial sinus deep. The lamina within the posterior 
hinge-margin of the right valve produces a furrow in the casts, 
which are more common than specimens retaining the shell. 


ALLorismA, King, 1844. 

Syn.—Cercomyopsis, Meck. 

Distr.—Devon., Carboniferous. A, sulcata, Flem. (cvii, 44). 

Shell transversely elongated, very thin, elliptical, equivalve. 
very inequilateral; each valve with an elongated ligamentary 
support; hinge without teeth ; valves concentrically plicate, in 
some species radiately punctate, in others the very small puncta- 
tions are distributed without order. 


Myacites (Schlotheim), Bronn. 

Distr.—Fossil, 50 sp. Triassic—Lower Chalk; United States, 
Europe, South Africa. ‘ 

Shell oblong, ventricose, gaping, thin, often concentrically 
furrowed; umbones anterior; surface granulated ; ligament 
external; hinge with an obscure tooth or edentulous; muscalar 
impressions faint; pallial line deeply sinuated. 

PACHYMYA, Sowh., 1826. Shell transversely elongated, modio- 
liform, equivalve, thick ; beaks subterminal. Cretaceous. 

nhomomya, Agassiz, 1842. Shell very thin, transverse, oval, 
ventricose, inequilateral, gaping at the extremities; hinge 
without teeth; beaks thick, rounded, a little curved. Jurassic. 

PLEVROMYA, Agassiz, 1842. (Anoplomya, Krauss.) Shell 
ated or ovoid, very thin, nearly papyfaceous, concentrically 
furrowed ; beaks large, swollen, anterior, recurved in front, con 
tiguous; pallial impression with a large, profound sinus, rarely 
distinct. D'Orbigny has found cardinal teeth in well-preserved 
specimens, and refers Pleuromya to Panopwa. Several sp. 
Liassic and Jurassic =P. teniistriata, Agass. 

myorais, Agassiz, 1845. Shell moderate or large sized, covered 
with linear points forming radiating lines, more or less gaping 
at both extremities ; 2 cardinal tooth in each valve; beaks more 
or less anterior, sometimes even marginal; pallial impression 
with a profound sinus; muscular impressions indistinct. 25 sp. 
Jurassic and Cretaceous; Europe. df. la‘a, Agass. (evii, 45). 

aRcomYA, Agassiz, 1842. Shell very thin, much elongated 
transversely, sometimes compressed, sometimes more or less 





































































































180 VENERIDA. 
Susramity DOSINIINE. 


Shell orbicular, mostly flattened and concentrically striate; 
pallial sinus oblique, triangular. Siphons united; foot subquad- 
rangular, without byssiferous furrow. 


Dosmnta, Scopoli, 1777. 

Syn.—Artemis, Poli, 1791. Orbicalus, Muhlf.,1811. Exoleta, 
Brown. Asa, Leach. 

Distr.—100 sp. Boreal—Tropical seas; low-water—80 
fathoms. Fossil,18 sp. Cret—; United States, Europe, South 
India. D. discus, Reeve (cxiv, 32). 

* Shell orbicular, compressed, concentrically striated, pale, 
ligament sunk; lunule deep; hinge like Cytherea; margins 
even ; pallial sinus deep, angular, ascending. 

Animal with a large hatchet-shaped foot, projecting from the 
ventral margin of the shell; mantle-margins slightly plaited; 
siphons united to their ends; orifices simple, palpi narrow. 


Gemma, Deshayes. 

Syn.—Tottenia, Perkins, 1869. 

Distr.—U. 8. G. gemma, Totten (cxiii, 29). 

Shell rounded, subtriangular, subequilateral, smooth, margins 
crenulated within; hinge short and narrow; three teeth in the 
left valve, the middle one conical, arcuated; two divergent 
teeth and an intermediate pit in the right valve; pallial impree 
sion marginal, with a narrow deep sinus. 

The species of this genus are very small, not exceeding 35 
mill. in diameter. 


Cyrprimerta, Conrad, 1864. 

Distr—Cretaceous ; North America, Europe. C. discua, 
Matheron (cexy, 39, 40, 42). 

Shell lentiform; hinge of right valve broad, with a bifid 
oblique cardinal tooth and two oblique acute anterior teeth, 
with an intermediate pit for the reception of the tooth in the 
opposite valve. 

Cyciina, Deshayes. 

Distr—10 sp. Senegal, India, China, Japan, West America, 
Fossil, 1 sp. Miocene; Bordeaux. C. Chinensis, Cheinn. 
(exiv, 33). 

Shell orbicular, somewhat convex, close; margins usually 
finely crenulated; beaks inclined anteriorly, no lunule; three 
small cardinal teeth, narrow, divergent and unequal; no lateral 
teeth; two large muscular impressions, anterior oval, posterior 
semilunar; pallial impression short, the sinus deep and angular; 
ligament long and narrow. 
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( Cyrenacea.) 
Famiry CYRENIDE. 


Shell suborbicular, closed, ligament external; epidermis thick, 
horny ; umbones of aged shells eroded : hinge with two or three 
cardinals and lateral teeth; pallial line with a small inflection. 

Animal with mantle open in front, margins plain; siphons 
(1 or 2) more or less united, orifices usually plain; gills two on 
each side, large, unequal, united posteriorly; palpi lanceolate; 
foot large, tongue-shaped. 

Mr. Temple Prime, who has made a special study of this 
family, asserts that Oriental species of Cyrena and Corbienla 
differ from the American in not having a pallial sinus, but Dr. 
Stoliezka has observed it in Asiatic species, although not 80 
well-developed as in those inhabiting America; it is present, bat 
shallow, in fossil species of the Paris Basin. 


Cyrena, Lam., 1806. 

Etym.— Cyrene, a nymph. 

Syn.—Pseudocyrena, Bourg., 1856. Cyanocyclas, Fer., 1818. 
Cyrenocyclas, Agass., 1847. Polymesoda, Raf., 1820. Lepto- 
siphon and Cyrenocapsa, Fischer. Miodon, Ditypodon, Loxop- 
tychodon and Donacopsis, Sandberger. 

Distr.—100 sp. South America, Southern United States, 
East Indies, Polynesia. Fossil. Cretaceous—; North America, 
Europe. C. Cyprinoides, Quoy (cxiv, 38). 

Shell rather thick, inflated or a little compressed, romnded or 
subtrigonal, subinequilateral, close, covered with a thick, greenish 
epidermis; three subequal, divergent, cardinal teeth in each 
valve; lateral teeth two, smooth or striated, the anterior rather 
thick, short, close, the posterior sublamellar, distant; heaks 
contiguous, eroded; ligament long and swollen; margins simple; 
muscular impressions sinall, oblong; pallial sinus inconspicuons, 

Animal with the mantle open in front and below, margins 
plain; siphons short, orifices fringed; gills unequal, square in 
front, plaited, inner lamina free at base; palpi lanceolate; foot 
strong, tongue-shaped. 

Cyrena inhabits the brackish waters of warm countries; they 
are usually found near the coast, often buried in the mud of 
mangroveawamps. C. Carolinensis, Bosc, occurs plentifully in 
the rivers and swamps of So. Carolina, Georgia and Florida. 

goeTta, H. and A. Adams, 1857. (Anomala, Desh.) Shell 
ventricose, thin, anteriorly short, posteriorly longer,subrostrated. 
C. Floridana, Conr. (exv, 31). 

Diovug. Gabb, 1868. (Cyprinella, Gabb, olim.) Shell equi- 
valve, sulordiform; hinge with three civerging (simple?) car- 
dinal teeth, and one anterior and one posterior lateral smooth 
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other transverse to the anterior border); posterior scar subcir- 
cular, superficial ;- pallial line faint, entire. 

CLOTHO, Faujas, 1808. Shell oval, subequilateral ; two diverging 
cardinal teeth in each valve. A. Faujasit (cxv, 65). Tertiary; 
Europe. 

* CypricaRpIniA, Hall, 1859. . 

Distr.—Silurian, Devonian; New York. C. lemellosa, Hall 
(exxi, 32). 

Shell elongately trapezoidal, moderately compressed, beak 
anterior or subunterior, slightly prominent, surface concentric 
ally lamellated or striated, with a posterior more or less dis- 
tinct dorsal ridge; the ligament appears to have been thin; 
muscular impressions ovate, slightly impressed ; hinge unknowa. 

This is a rather unsatisfactorily known palseozoic genus; the 
shells have the aspect of Cypricardia, but appear to be thinner, 
and nothing is known of their hinge by which their proper clas- 
sification could be decided. 


Famiry CARDIID. 


Shell regular, equivalve, free, cordate, ornamented with 
radiating rive; posterior slope sculptured differently from the 
front and sides; cardinal teeth two, laterals 1-1 in each valve; 
ligament external, short and prominent; pallial line simple or 
slightly sinuated behind; muscular impressions subquadrate. 

Animal with mantle open in front; siphons usually very short, 
cirrated externally ; gills two on each side, thick, united poste 
riorly ; palpi narrow and pointed ; foot large, sickle-sbhaped. 


Cargpicm, L., 1758. 

Etym.—Kardia, the heart. Cockle. 

Distr.—100 sp. World-wide; from seashore to 140 fathoms 
Gregarious on sands and sandy mud. Fossil. 330 sp. Upper 
Silurian—. 

Shell ventricose, close or gaping posteriorly ; umbones proasi- 
nent, subventral; radiately ribbed; margins crenulated : pallial 
line more or less sinuated. 

Animal with the mantle-margins plaited: siphons clothed 
with tentacular filaments. anal orifice with a tubalar valve; 
branchial fringed; foot long. cylindrical, sickleshaped. heeled. 

The cockle (C. edule) frequents sandy bars, near low-water: 
a small variety lives in the brackish waters of the river Thames, 
as high as Gravesend. Enzvland : it ranges to the Baltic. ami is: 
found in the Black Sea and Caspian. (. ruxticwm exteris from 
the ley Sea to the Mediterranean. Black Sea, Caspian 253 Aral 
On the evast of Devon / Engtand) the large prickly ovekbe + C. 
ecaleutum) is eaten. 
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the species, we find the following statement: ‘‘a genus which 
became extinct in the upper cretaceous period.” 


Apsropita, Lea, 1834. 
Syn.—Acardo, Swains. [pt.], 1840. Serripes, Beck, 1844. 
Dixtr—A. Granlandica, Chemn. (oxvi, 79-81). Arctic seas 
Shell subcordiform, compressed, subequilateral; surface 
smooth or slightly radiately striate ; beaks prominent ; cardinal 
and lateral teeth obtuse, small, almost obsolete. 


L2vicarpium, Swainson, 1840. 

Syn.—Liocardium, Mérch, 1852. 

Distr.—21 sp. Universal. L. serratum, Linn. (exvi, 83). 

Shell oval, elongated, oblique, somewhat inequilateral ; surface 
singvoth or lightly radiately striate. 

PROTOCARDIUM, Beyrich, 1845. Posterior half of shell radiately 
striate, anteriorly half distantly concentrically striate. L. lyre 
tum, Sowb. (exvi, 82). There are several recent forms. L. 
Hillanum, Sowb., is s cretaceous example. 

NEMOCARDIUN, Meek, 1876. Shell closely resembling the typical 
forms of Protocardia, but thinner, with two-thirds to three 
fourths of surface in front of the stronger posterior, usually 
echinate, radiating costa, occupied by fine, crowded, radiating 
striw. and the free margins crenate within all around ; cardinal 
and lateral teeth generally rather slender; pallial line faintly 
sinuous, irregularly serrated. or nearly simple behind. L. semias 
perum, Desh. 

pacnycarmum, Conr., 1870. Shell very massive. much higher 
than long: valves very gibbous ; hinge remarkably strong; 
surface seulpturing rather obscure.the posterior radiating coste 
being vearly obsolete. 1. Spilimaai, Conr, 

LRPTOCARDIA, Meek, 1876. Shell small. very thin, as high or 
higher than long; hinge weak; surface nearly smooth, the por 
Tadiating cost being obsolete. or often only indicated by 
jations along the posterior third of the free margins 
pallial lime with two shallow sinuses. L. subquadratem, 
Evans and Shumard. 


APANA, Fie hwald. 1838. 
enor Brug. Hypanis, Pander. 

zi, Biack Sea, and the em 
eper. and Don; burrowing 
















in, nearly edentulous; 


c: siphons elongated, united 
. -uflection varies in amount 
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grooved ; the ligament must have been thin, for there is only s 
short very narrow space immediately behind the beaks for its 
attachment, no special nymph being present. 

Differs from Unicardium in the number and position of the 
hinge-teeth. 


CorsiceLta, Morris and Lycett, 1853. 

Etym.—Diminutive of Corbis. 

Distr.—Fossil, 7 sp. Upper part of Inferior Oolite— 
Oxfordian; England, France. C. subsequilatera, Lycett 
(exix, 60). 

Shell destitute of ornament, ovately elongated, rather com- 
pressed ; anterior side small; hinge characters differ from those 
of Corbis, in the absence of the anterior lateral tooth, and in the 
oblique internal ridge passing downwards behind the anterior 
muscular scar. 

Corbicella is intermediate between Corbis and Tancredia; 
and from the latter, to which it is more nearly allied, it is sep- 
arated by its more ovate form, and by the ahsence of the 
posterior oblique angle, and in the possession of a lengthened 
hinge-lamina and depressed remote posterior lateral tooth. 

Morris and Lycett state the anterior lateral tooth is always 
wanting, but though not well developed, it is certainly indicated 
by the internally strongly thickened margin in such species as 
Corb. depressa, Desh., and still more in Corb. Barrensis, Buv. 


Sporrensa, Deshayes, 1852. 

Distr —Fossil, 17 sp. Tertiary; Paris Basin. S. Cailleti. 
Desh. (cxix, 61). 

Shell oblong, smooth, depressed, subequilateral ; valves closed. 
Hinge narrow, with two unequal, diverging teeth in the left 
valve, one in the other; the lateral teeth are wanting. Muscular 
scars large, oval, nearly equal; pallial line simple. Ligament 
external. . 

Possibly some of the Liassic species referred to Unicardium 
belong to this genus. 


Spu-Zre.a, Conrad, 1838. 

Distr.—3 recent sp. California, Guayaquil, N. Zealand. 
Cretaceous, Tertiary; United States, Europe. C. concentrica, 
Conr. (cxix, 63). 

Shell rounded, tumid, thin; hinge with two cardinal teeth in 
each valve, the posterior one in the right valve broad, bifid, par- 
allel to the hinge-margin, in the left single, but equally elongated. 
Some of the palwozoic Lucinz may belong to this genus. Conrad 
and others class it near Diplodonta, but the prolonged posterior 
teeth appear to indicate a greater relation for the various Corbinw. 
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projecting from the base of the shell or folded up between the 
gills; palpi pointed; gills two on each side, unequal, the external 
narrower, with a free dorsal border, inner widest in front. 


Axinopais, Sars, 1878. 

Distr.— A. orbiculata, Sars (cxix, 69,70). Norway. 

Shell discoidal, tumid in the middle, compressed towards the 
margins; umbones slightly prominent; no external ligament; 
valves thin, pellucid, white, concentrically striate ; cardinal tooth 
in the right valve obtusely elevated, recurved, in the left valve 
elongated, subhorizontal ; cartilage narrow. 


Mrysta, Leach, 1819 (Brown, 1887). 

Syn.—Diplodonta, Brown, 1881. 

Distr.—40 sp. West Indies, Rio, Britain, Mediterranean, Red 
Sea, West Africa, India, Corea, Australia, California. Foesil, 
30 sp. Cretaceous, Eocene—; United States, Europe. ¥. Bra- 
siliensis, Phil. (exix, 71). 

Shell suborbicular, smooth ; ligament double, rather long, sub- 
marginal ; hinge-teeth 2:2, of which the anterior in the left valve, 
and posterior in the right are bifid; muscular impressions pol- 
ished, anterior elongated. 

Animal with the mantle-margins nearly plain, united ; pedal 
opening large; ventral; foot pointed, hollow; palpi large. free; 
gills two on each side, distinct, the outer oval, inner broadest in 

nt, united behind ; branchial orifice small, simple ; anal larger, 
with a plain valve. 

TENEA, Conrad, 1870. Shell roundly ovate, thin, tumid: left 
valve under the apex with a V-shaped tooth, the anterior lobe of 
which is continued along the anterior margin of the shell, sepa- 
tated by a deep groove from it; in the right valve are two 
cardinal teeth united above, the anterior is faleate, with a pit on 
each side, the posterior curved and directed obliquely backwards. 
M. parilis, Con. (cxix, 72). 

FELANIA, Recluz, 1851. Shell sublenticular, equivalve, equi- 
lateral, thin, with an epidermis; beaks and lunule small; two 
divergent subapical teeth, the posterior of the right and anterior 
of the left valve channeled or bifid; no lateral teeth, but in place 
of them a deep, long groove on each side the cardinals; liga- 
ment cartilaginous, very long ; muscular impressions oval-oblong; 
pallial line with a short trigonal sinus. 10 sp. Jf. rosea, Recluz 
(exix, 73, 74). 

Hippacvs, Lea, 1833. 

Distr.—H. Isocardioides, Lea. Eocene; Ala. 

Shell ovate, higher than long, tumid, with prominent, atten- 
uated incurved beaks; of moderate thickness; internal and 
external superficial layers of a silky appearance; hinge edenta- 
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pallial line single and radiately grooved, anterior muscular ecar 
triangular, posterior oval. 


Gatromma, Turton 

Etym.—Galee, weasel ; omma, eye. 

Syn.—Hiatella, Costa (not Daud.). Parthenopea, Scacchi (not 
Fabr... 

Distr.—14 sp. Britain, Mediterranean, Mauritius, Pacific. 
Fossil, 1 sp. Pliocene—; Sicily. G. Turtont, Forbes and 
Hanley (cxx, 1). 

Shell thin, oval, equilateral, gaping widely below; invested 
with a thick, fibrous epidermis; beaks minute; ligament inter. 
nal; teeth 0-1. 

Animal with the mantle-lobes united behind and pierced with 
one sipbonal orifice, margins double, the inner with a row of 
eyelike tubercles; gills large, subequal, united behind ; palpi 
lanceolate, plaited; foot long, compressed, with a narrow fist 
sole, 

The Galeomma spins a byssus, but breaks from its mooring 
at will and creeps about like a snail, spreading out its valves 
nearly flat.—CLARKE. 

Tuyreopsis, H. Ads., 1868. Shell resembling Galeomma, neasly 
equilateral, subtriangular, beaks slightly tumescent, and with 
the whole of the ventral margins widely gaping. G.coralliophaga, 
H. Ad. (cxx, 2,3). Mauritius. 


Scintitia, Desh. 

Distr.—53 sp. Philippines, North Australia. Fossil; Eocene. 
C. Philippinensis, Desh. (cxx, 4). 

Shell transversely oval, obtusely rounded at the sides, equi- 
lateral, thin, shining, sometimes a little gaping; ligament 
internal, oblique; two diverging cardinal teeth in the left valve, 
one in the right valve; lateral teeth posterior, one in the right, 
two in the left valve; pallial impression simple. 


Passya, Deshayes, 1853. 
Distr.—P. Eugenit, Desh. (exx, 5). Eocene; Paris Basin. 
Shell regular, modioliform, triangular, depressed, greatly 
gaping on both sides; beaks anterior; hinge short and narrow, 
with a single tuberculiform tooth ; ligament internal? mus- 
cular impressions small, submarginal; pallial line simple. 


LisratuLa, Pease, 1866. 
Distr.—L. plana, Pse. On coral, Pacific Isles, 
Semilunar, much cowpressed (like a Placuna), slightly gapin; 
all round, cardinal margin crenulated, cartilage median, invernsh 
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Goopatiopsts, Raincourt and Munier, 1863. 

Distr.—@. Orbignyi, Rainc. and Mun. (cxxi, 19,20). Eucene; 
Fercourt. 

Shell oval, flattened, equivalve, inequilateral, smooth. sli¢htiy 
dilated in front, and compressed behind; valves closed : hinge 
with two cardinal teeth, separated by a triangular socket. in 
each valve; lateral teeth distinct and elongated, one in each 
valve. Other characters those of Goodallia. 


Grotriana, Speyer, 1860. 

Dixtr—Oligocene; Germany. Cretaceous; So. India. G. 
semicoatata, Speyer (cxxi, 21, 22). 

Shell roundish, moderately compressed, concentrically sul- 
cated or striated, lunula and area very deeply excavated; beaks 
produced and pointed, hinge with two or more (often three) car- 
dinal teeth in the right and two in the left valve, the middle 
tooth in the former and the anterior in the latter being the 
atrongest ; each valve with a rib-like marginal lateral tooth on 
either alde, accompanied by a groove, muscular impressions oval, 
moderately excavated, internal margin finely crenated. 

This genus greatly resembles in external form an Astarte, but 
is readily distinguished from it by the presence of the peculiarly 
elongated lateral teeth and the deep lunula and ares. The car- 
dinal teeth equally easily distinguish the genus from Eriphyla, 
Gabb (Crassatelli es in which the pallial line is truncate pos- 
teriorly, or more or less distinctly sinuated. 


Praconra, Stoliczka, 1870. 

Syn.—Hippopodium, d’Orhb. (in part). 

Distr.—Oolite—. P. terminalis, Romer. 

Shell oval, elongated, solid, very inequilateral, beaks sub- 
anterior, approached, incurved, surface concentrically lamellated 
or striated ; muscular impressions strong; hinge with two car- 
dinal teeth in the left and three in the right valve, the anterior in 
the latter being often obsolete, and the posterior are in both 
elongated ; sometimes there appears to be an indication of a 
posterior lateral tooth. This genus includes a great number of 
chiefly lower and middle mesozoic species; there are scarcely 
any known from cretaceous deposits. ; 


ALvEtnvs, Conrad, 1865. 

Diatr.—Tertiary ; Miss. A. minuta, Conr. (exxi, 23 . 

Shell smooth, anterior, posterior and ventral margins chan- 
nelod within; hinge of right valve emarginated under the apex. 
aud having one pyrawidal tooth anteriorly ; hinge of the left 
valve with a plt under the apex, and two diverging teeth 
nutertorly 2 
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Opte, Defrance. - 

Etym.—Opis, a name of Artemis. 

Distr.—Fossil, 42 sp. Trias—Chalk; Europe. 0. lunulata, 
Miller (cxxi, 88). 

Shell strong, ventricose, cordiform, obliquely keeled ; beaks 
prominent, incurved, or subspiral; cardinal teeth 1-1; lunale 
distinct. 

opisoma, Stoliczka, 1870. Shell trigonal, much higher than 
long, with long attenuated slightly incurved and approached 
beaks, lunule large and deep; hinge with three elongated cardinal 
teeth in each valve, and a small posterior lateral tooth situated 
above the posterior muscular impression, which is only slightly 
larger than the anterior one, both being deeply excavated. 

Species referable to this group occur in Upper Jurassic and 
Cretaceous rocks; in form they perfectly resemble some species 
of Opis, but the hinge is considerably different, possessing 
more cardinal teeth than are to be observed in that genus. 0. 
Geinitziana, Stol. (cxxii, 38). 


Prosoce us, Keferstein, 1857. 

Distr—3 sp. Devonian; Eur. P. ovalis, Keferstein (cxxii, 
45, 46). 

Shell long oval, thick, smooth, lunule deep; cardinal teeth 22, 
the anterior oblique, the posterior strong and lengthened, nearly 
parallel with the hinge-margin; no lateral teeth; anterior mus- 
cular impression deep, posterior shallow. 


Pacuypomus, Morris, 1845. 


Etym.—Pachus, thick ; domos, house. 

Syn.—Megadesmus, Sowb. 

Distr.—Fossil,5sp. Devonian? New South Wales, Tasmania. 

Shell oval, ventricose, very thick; ligament large, external; 
lunette more or less distinct; hinge-line sank; teeth one or two(t) 
in each valve; adductor impressions deep; anterior pedal scar 
distinct ; pallial line broad and simple, or with a very shallow 
sinus, 

notomya, M’Coy. 1847. (Meonia, Myonia, Pyramia, Cleobis, 
TDana.: Shell transversely oval, subequivalve, inequilateral, 
solid, slightly gaping at both ends; hinge with one strong tooth 
in the right valve, which appears to correspond to a pit in the 
left. the two muscular impressions are large and deep, a third, 
small accessory one is situated above the anterior large one; 
pallial sinus very small, or only indicated by a truncation of the 
pallial line ; ligament strong, external. Paleozoic; New South 
Wales. P. securiformix. M'Coy (exxi. 10). 

ASTARTILA, Dana, 1449, Shell elongately subtriangalar, inequi- 
lateral. slightly inflated. moderately thick at the beaks and near 
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(cxxxii, 3). Fossil, 46 sp. L. Oolite—Chalk; United States, 
Europe. 

ALECTRYONIA, Fischer de Waldheim, 1825. (Lopha, Bolten, 
1798. Dendostrea, Swainson, 1840. Actinostrea, Bayle.) Shell 
Plicate, strongly so towards the margins; adherent partly by 
recurved spinous processes clasping the limbs or roots of trees, 
as mangroves, etc. 0. frons, Linn. (cxxxi, 79). 

GRYPH&A, Lamarck, 1801. (Pycnodonta, Fischer, 1835.) 
Shell free or very slightly attached ; left valve with a prominent 
incurved umbo; right valve small, concave. Fossil, 30 sp. 
Liassic—Cretaceous; Eur., India, U. 8. 0. angulata, Lam 
(cxxxii, 4). 

GRYPH&OsTREA, Conrad, MSS. Shell thin, elongate, straight, 
narrow ; lower valve rather deep and smooth; upper valve fist 
or slightly concave, and ornamented with distant, regular, thin, 
concentric lamin; beak of lower valve contorted, or turned to 
one side; cartilage-pit narrow, oblique. In perfectly preserved 
specimens the typical species, O. vomer, throws out long, slender 
auricular appendages (one on each side) from the lower valve 
near the beak. They are usually broken off, but appear to have 
attached the species. : 















































314 THECIDIID£—RHY NCHONELLID. 





valve with a longitudinal septum in the middle: iam 
distinct: foramen lar nd angular in the young sbeii. mm 
surrounded by the deltidium, and rendered small and ava 
adult; deltidium composed of three elements; teeth pror 
dor-al valve depressed, cardinal process very preminent 
times touching the opposite valve, its extremity forked aw 
the ventral septum ; hinge-plate supporting a shelly low 
the manner of Argiope. 

crypracaNnTuia, White and St. John, 1868. * The tue; 
to be essentially like that of Waldheimia in form, tut = 
of the loop appearto be joined, * * * and the loon 
armed with numerous spines which point outward tow 
shell (7) in all directions.” S. compacta, W. and St J. 
Iowa. 











Famiy THECIDIID£. 


Shell (perforate when young ‘) attached by the eur 
when adult. Brachia lobed, not spiral. Shell artieu 
teeth, sockets and a cardinal process. 


Tuecipia, Defrance, 1828. 

Etym.— Thekidion, a small pouch. 

Syn.—Baetrynium, Emmrich, Pterophloios. Gumiet 
-eidium, Sowb. 

Distr.—2 sp. Mediterranean, W. Indies. Fasait 
Trias—; Europe. 7. papillata, Schloth. (exxxvi. 3723-. 

Shell small, thick, punctate, attached by the Les. am 
flat ; deltidium triangular, indistinet ; dorsal vaire 7 
depressed : interior with a broad granulated manon, 
process prominent, between the dental sockets: um r 
united, forming a bridge over the small and deep river. 
disk grooved for the reception of the loup. the 2° 
ty branches froma central septum ; loop often. hss 
sand united more or leas intimately with tae 4o= 
vated. hi ZTeteetn 
< for the icel muscles smau. a» 
iby two large, smooth impressions of the variiza 2 
dered by a vascular line. 

al with elongated oral arms, folded on -hemme= 
iwith long cirri: mantle extending ty cae meee 
sely adherent: epidermis distinen. 





























a actor and me 


Famity RUYNCHONELLID_E 


ortrizonal, beaked: ainun os 
pnVex. often sami sr- 

nelly completed: ter a ae.acemec 4 
-teeth supported by deo a1 






































































332 PRODUCTID. 


Amphiclina resembles some Leptene, the shell-structure is very 
similar. 


Poramponites. Pander, 1830. 

Syn.—Isorhynchus. King, 1849. 

Distr.—8 sp. Lower Silurian; Russia and Portugal. P. 
exquirostris, Schloth. (exxxix, 58). 

Shell impunctate ; surface minutely pitted; each valve with a 
minute hinge-area and indications of two septa; foramen angular, 
usually concealed. 

Syxrrigtasma, Meek and Worthen, 1865. 

Distr.—Carboniferous ; N. and S. America. 8S. hemtplicatus, 
Hall (cxxxix, 59. 60). 

Shell thin, gibbous or subglobose. in adult specimens ; valves 
articulated by teeth and sockets: hinge-line straight and very 
short; area small, partly common to both valves, but higher in 
the ventral valve, where it is divided by a triangular, open 
foramen; beaks incurved, subequal; surface radiately plicate, 
and striate, the middle plication of the dorsal valve larger. with 
corresponding sinus of the other valve; socket-plates of the 
dorsal valve much as in Orthis, being quite prominent and very 
diverging, with a linear, longitudinal, mesial ridge between them ; 
dental lamin of the ventral valve thin, prominent, very closely 
approximate at their connection with the bottom of the valve, 
and with a similar mesial septum, extending as three nearly 
parallel plates to the middle of the valve ; muscular and visceral 
impressions unknown ; shell-structure distinctly punctate. 


Famity PRODUCTID. 


Shell concavo-convex, with a straight hinge-line; valves rarely 
articulated by teeth; closely appressed, furnished with tubular 
spines; ventral valve convex; dorsal concave ; internal surface 
-dotted with conspicuous, funnelshaped punctures ; dorsal valve 
with a prominent cardinal process; brachial processes (7) sub. 
central; vascular markings lateral, broad.and simple; adductor 
impressions dendritic, separated by a narrow central ridge; 
ventral valve with a slightly notched hinge-line; adductor scar 
‘central, near the umbo; cardinal impressions lateral, striated. 


Propvctvs, Sowerby, 1814. 
-Syn.—Protonia, Link, 1830. Arbusculites, Murray, 1831. 
Distr.— Fossil, 81 sp. Devonian—Permian; N. and S. Am, 
Europe, Spitzbergen, Thibet, Australia. P. giganteue, Sowb. 
(exxxix, 61,62). P. horridus, Sowb. (exxxix, 63-65). 
Shell free, auriculate, beak large and rounded ; spines scat- 
































342 LINGULIDA. 


Lingul existed in the British seas as late as the period of the 
Coralline Crag. The recent species have been found at small 
depths, and even at low-water half buried in sand. JL. Davisit, 
Lower Silurian, Tremadoc, has a pedicel-groove like Obolus. 

eLorripia, Dall, 1870. Shell with two diverging internal 
lamine in the neural valve proceeding from the beak, and a 
mesial septum in the hemal valve’; otherwise like Lingula. 6 
recent sp. E.and W. coasts of North America. JL. albida, 
Dall. California. 

LINGULELLA, Salter, 1866. (£tym.—Diminutive of Lingula.) 
“ Shell nearly equivalve, broad, oblong, the ventral valve pointed, 
with a distinct pedicel-groove. Muscular scars strong, nearly 
as in Obolus, but the pair of anterior retractors are more linear 
than in Obolus, and the sliding muscles small, and not quite 
external as in Obolus.”—Satrer. 38s8p. Cambrian, Lower Sil- 
urian; Ireland, Wales, Norway. ZL. Davisii, M’Coy. 

LINGULEPI8, Hall, 1863. (£tym.—Lingula, a little tongue; 
lepis,a scale.) Shell thin, subovate, or subtrigonal; composition 
and structure as in Lingula. Ventral or larger valve with beak 
more or less produced and pointed ; visceral scar trilobed, with 
a longitudinal raised mesial line or septum—lateral divisions 
diverging, and usually longer than the middle one; dorsal or 
smaller valve with the beak less produced than that of the other; 
visceral scar flabelliform. 4 sp. Cambrian; America. L. pin- 
niformis, Owen. 

DIGNomIA, Hall, 1873. With strong internal median septum, 
orlcrwise asin Lingula. Silurian—Devonian; U.S. L. alveata, 

1. 
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now known is 77; about 40 peculiar. Three of the operculates 
are found also in Cuba. 

Jamaica, Stoastoma, has two extra-limited species, one in 
Hayti, and one in Porto Rico. 

Hayti. Gonave has 21 species, of which 8 are operculates, 
There are two peculiar species of Cylindrella, and curiously, a 
form of Helix sagemon, of Cuba. 

The gradual diminution of genera easterly is curious: Mega- 
lomastoma disappears; there is a fossil impression of Strophia 
in Sombrero, and a fossil species in St. Croix. Strophia, Macro- 
ceramus, Megalomastoma, Tudora, Cistula, are absent in the 
Lesser Antilles; there is one Macroceramus on the Anguilla 
Bank. Cyclophorus is represented in the West Indies only in 
the Lesser Antilles. 


Table of Sedimentary Deposits [p. 224]. 

Strike out from Pliocene the Sumter Period, and insert in 

Miocene (Eastern U. S.): 
Carolinian (Sumter), so as to stand opposite Sarmatian 
[p. 225). 
(P. 225.] Instead of Yorktown Period, put 
Virginian, 
(Yorktown,) 
Marylandian, so as to stand opposite Mediterranean 
Stages, etc. 

(P. 226.] (RK. h. column, at bottom), instead of “ Panfield,” 
read “ Punfield.” 

(P. 227.] Jurassic (r. h. column’, after “ Great Oolite ” insert 
“ Dogger.” 

[P. 229.] (R. bh. column, at top), instead of “ Ludovian,” read 
“ Ludlovian.” 

Classification [p. 252]. 

Macdonald (Jour. Linn. Soc., xv, 161, 255) discusses the value 
of some of the characters employed in the classification of the 
Mollusca, pointing out the existence of several analogous genera, 
and analogous subdivisions of the Heteropoda and Pulmonata. 
He proposes the following system for the gastropods :— 
Division I. Monecia. 

Subdivision I. Lingual dentition typically pavimental. 

Order 1. Pneumonophora. 

Suborder 1. Pulmonata. 
A. Terrestrial; B. Aquatic; C. Estuary or Marine. 

Order 2. Apneumonophora. 

Suborder 1. Nudibranchiata. 
A. Cryptobranchiata (Phylliroé, Elysia, Limapontia, 
ete. 
B. Phanerobranchiata (Eolis, Doris, Tritonia, Phyllidia, 
ete.). 
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Prevrotoma, Lam. [p. 183]. 

teres, Bucq., Dautz. ct Dollf., 1888. Shell small, columella 
straight and thin, lip thin, spire and aperture both long. 
“anceps, Eichw. Intended to include a number of small forms 
heretofore classed with Drillia. 

BELLARDIA, Bucq., Dautz. et Dollf., 1883. Shell small. lanceo- 
late, with sutural sinus, lip and columella thin; oblique ribbed 
and coronate. P. gracile, Mont. Europe. 


(Mangilia.) 

MANGILIELLA, Bucq., Dautz. et Dollf., 1883. Shell more 
lanceolate than Mangilia, more fusiform, with oblique ribs. 
Intermediate between Mangilia and Raphitoma. Jf multi- 
lineata, Desh. ‘Mediterranean. 


(Bela.) 

HZDROPLEURA, Monterosato, 1883, Shell operculate, not turric- 
ulated, strongly ribbed. B. septangulare, Mont. _ Mediterra- 
nean. (Bela is restricted to the boreal turriculated species, of 
light texture.) 

DONOVANIA, Bucq., Dautz. et Dollf., 1883. Instead of Lachesis, 
Risso, 1826,- preoccupied by Daudin, 1804 (Reptiles), and 
Savigny (Arachnids). Nesma, Risso, which is synonymous with 
Lachesis, is also preoccupied by Lamarck (Polypes) and Leach 
(Crustaceans). 

Cassis, Lam. [p. 200]. 

Brugnonia pulchella, Jetireys, is perhaps the fry of Cassis 

sulcosa.—Ann. Mag. N. Hist., xii, 67, 1883. 


Narica, Lam, [p. 204]. 

PAYRAUDEAUTIA, Bucq., Dautz. et Dollf., 1883. Characterized 
by three umbilical grooves, the subcentral one large, separated 
by two plications. Operculum corneous. N. intricata, Donovan. 
Mediterranean. 

Scavoerra, Whitfield, 1877. 

Distr.—3 sp. Fossil. L. Magn. Limestone; Wisconsin. 
S. Swezyei, Whitfield. 

Shell thin, sinistral, spire more ‘or less elevated, of rounded 
volutions; umbilicus broad, open; peristome entire, uniting 
with the preceding volution on the inner side, and more or less 
spreading or trumpet-shaped externally. Appears to be related 
to the family Naticide. 


: . Lyosoma, White, 1883. 
Disér.—2 sp. Jurassic; Utah. . phaseolaris, White. 
Shell resembling certain forms of Neritina and Nerita in 
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Cyprinide [p. 187]. 

e Roupatrria, Munier-Chalmas, 

Syn.—Trigonocardia, Zittel. 

Distr.—Cretaceous; N. Africa, India. R. Drut, Mun.-Chal. 
(exv, 49-51). 

Shell trigonal or trapezoidal, thick, convex ; beaks prominent, 
incurved, anterior, with a deep lunule under them; posteriorly a 
sharp keel, behind which the surface is smooth, the rest of the 
shell being folded; hinge-margin thick; the right valve with 
three cardinal teeth, the posterior one separated from the central 
by a deep pit, and divided, the anterior tooth horizontal, there 
is a strong posterior lateral tooth; in the left valve the posterior 
cardinal is small, the middle one very large, the anterior divided, 
its branches diverging, posterior lateral tooth strong ; anterior 
muscular impression upon a raised base ; ligament external. 


Prycuopgsma [[p. 269]. 
Fourth line of description, for “ Planorbis,” read ‘“ Pec- 
tanculus.” 
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Acanthina, Fischer. II 
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Anomianella, Ryckh. IIT 
Anomiid. . Ill 


Anopea, Eichw, . IIL 
Anomphala, Jonas. — IT 
Anomphalus, M. & W. 11 
Anonica,Oken, . III 
Anoplomys, Krauss. III 
ae ett “ Ill 
Anoplophora, Sand. III 
Anoplotheca, Sand. IIL 
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Colpoceras, Hall. . II 
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438 EXPLANATION OF PLATES. 


FiOTRE. 
8,9. Requienia Lonsdalii, J. Sowb. Neoco 


10, 11. Requienia ammonia, Goldf. Cret.; E 

12. Requienia. Internal east. c, cast of de 
furrow of spiral ridge, 

13. Caprina adversa,d’Orb.  Cret.; France, 

14,15. Caprotina striata, d’Orb, U. Greensand 

16, 17, Chamostrva albida, Lam. New Sonth 

18. Hippurites cornu-vaccinum, Bronn. Sala 
gitudinal section taken through the teet 
apophyses (a,a@’). d, outer, r, inner 8} 
dental plate of lower valve; «, umbot 
upper valve; 7, intestinal channel. 
Brit. Mus., . . 

19. Ibid. Longitudinal section ; upper half, on: 

u, ;umbonal cavity of left valv: 


size. 
valve; t, U, teeth; @, muscular apop! 
shell-layer. The figure is taken in 1! 


24, Pl. 118, cutting only the hase «° 


tooth, t, : 
20, 21. Dicerocardium ‘Jani, Stoppani. 1 


Puate 118. 


18. Caprinella Aguilloni (left valve) 
adductors ; 1, ligament; u, um! 
of fixed valve broken off and 1: 

19. Caprina adversa, d’Orb. Cret. 

21. Caprotina quadripartita, d°Orl: 


umbo; r, right umbo; J, i 
cartilage; ¢, ¢’, dental > 3 
adductor; at e, a portion «. _- 


away, . 7 
22, 23. Caprinelln trinngularis, al 
Rochelle, France. Fig. 2"  _ joes 
chamber; u,umbo of ris’ 

t,dental groove; a,surtien ae 
lobe has been detached, — 
24. Hippurites cornu-vaccinn: “ 

verse section. I, m6 7" 
ae 

_— 

——s 





cavity of right valve 
a, a’, muscular apoph: 
24 is from a larger *)-- 
of fig. 19, PL WET eu 
apophystis (@’), and - 
deposited by the a. 









































14. Lingula Murphiana, King. Australia, . 


EXPLANATION OF PLATES. 


453 


VAGE. 
11-13. Lingula anatina, Lam = Moluccas. 11, dorsal ; 12, 


ventral; 13, ventral, In fig. 11 s small portion of 


the liver and visceral sheath have been removed, to 
show the course of the stomach and intestine. In 
some specimens the whole of the viscera, except a 
portion of the liver. are concealed by the ovaries. 
In fig. 13 the front half of the ventral “mantle-lobe i is | 
raised, té show the spiral arms; the black spot in‘ 
the centre is the mouth, with ite upper and lower 
lips, one fringed, the other plain. The mantle-fringe 
has been omitted in figs. 11, 13. a@ a, anterior 
adductors; a’, posterior adductor; p p, external 
adjusters; p’ p’, central adjusters; rr, anterior 
retractors (the anterior occlusors of Hancock); 
rr’ r’, posterior adjusters; c, capsule of pedicle: 
non, visceral sheath ; o, wsophagus; 8, stomach ; 
l iver; 1, intestine; v, vent; 6, branchial vessels : 
m’, wantle-margin; m, inner lamina of mantle- 
margin retracted, showing bases of sete; 8, setw. . 
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PLATE 30 
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PLATE 47. 
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